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NONDESTRUCTIVE INSPECTION DEVICES SEEK OUT MINUTE FLAWS 


—help New Departure make better bearings! 


One such device is the N/D Ball Scanner. As eagle-eyed instruments, they subject balls coming down 
the lines to the closest scrutiny. With unfailing consistency, they automatically reject balls having the 
minutest traces of rust, pits, grind marks, blemishes, and other faults, normally undetected by visual 
inspection. Result—balls made by New Departure are more defect-free than ever before. Bearings 
assembled with these balls and used in your products deliver better performance with greater reliability. 


Development of nondestructive inspection devices has long been one of New Departure’s principal 
R & D efforts. The Ball Scanner is just one of the existing devices that are already bringing you higher 
quality and more reliable bearings. Others are still under ‘‘wraps,'’ but are destined to bring you even 
better bearings in the near future. 


The advantages of these bal! bearings are available to you now. Contact the New 
Departure Sales Engineer in your area. New Departure, Division of General Motors 


Corporation, Bristol, Connecticut. 


Be 5% 


NE VZ/S DE: PAR TUF 
BALL BEARINGS - PROVED RELIABILITY YOU CAN 
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YOU insure 
RUGGED FIELD PERFORMANCE 
plus PRODUCTION SAVINGS 


“JOHN CRANE” Types 

shaft seals come pre-assemble 

are quickly and easily ins 

erances need not be critic 

the self-adjusting seal head 
accomplished through spect 
struction of the synthetic 
bellows head. Moving freely 
spring and hydraulic pressur€@ya 
automatically compensates for sh? 
end play, as well as washer wear. 


Sealing faces are precision-lapped 
to prevent stuffing box leakage. No 
break-in runs necessary. Positive 
drive feature eliminates all stress on 
bellows. This feature also permits 
the use of light spring load to mini- 
mize wear on sealing faces. Seal 
needs no attention over long periods 
of operation. 


Recommended for water, oil and 
other services non-injurious to syn- 
thetic rubber. Pressures to 550 psi. 
Temperatures: -40° to +212°F. 


Write for Bulletin S-255 
Crane Packing Co., 6423 Oakton St., Morton Grove, IIl., 
(Chicago Suburb). In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 


Type 2. For stuffing boxes o' 
limited length. 


CRANE PACKING COMPANY 
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Appearance is not a good indicator of drafting film workability or reproduction 


quality—see test offer below. 


In drafting films, 


it’s the coating 
that counts 


Film Similarities 


All drafting films share one common 
characteristic—every major brand 
employs a polyester base. This poly- 
ester material may vary somewhat 
in grade (from clear to milky) or in 
gauge (from .002 to .007). However, 
its properties remain so nearly iden- 
tical that no appreciable difference 
in print-back speed can be noted by 
exposing diazo material through the 
uncoated film. Accordingly, all poly- 
ester films have these unique fea- 
tures: dimensional stability, trans- 
parency, flexibility, moisture-resist- 
ance and tear strength. 


Coating Differences 

These advantages mean nothing to 
the engineer, draftsman or architect 
until a surface receptive to pencil 
and ink is put on the film. Post ap- 
plies three distinct micro-coatings to 
its polyester film, baking these ele- 
ments and the film at such high 
temperatures that they are literally 
fused. This process also ‘‘pre- 
shrinks’’ the material, endowing 


Polytex with slightly greater dimen- 
sional stability. 


More Drafting Latitude 


The net result of the exclusive Post 
coating process is the most durable 
drafting film surface available-—a sur- 
face on which, if circumstances de- 
mand, you can use the hardest grade 
of pencil without destroying the 
coating. Some pencils work better 
than others, of course. Plastic-based 
pencils are best of all when perma- 
nency or washability are considered. 


Test Offer 


To convince you, regardless of pre- 
vious or present drafting film expe- 
rience, that Post Polytex offers a 
superior coating with outstanding 
erasibility, pencil and ink adhesion, 
a free Polytex test kit is yours with- 
out obligation. We’ll mail an 814 x 
11 drafting film sample, plus a vinyl 
eraser and drafting pencil assort- 
ment, packed in a Post Pocket Pro- 
tector. Write for it on your letter- 
head today. Frederick Post Company, 
3650 N. Avondale Avenue, Chicago 
18, Il. 


SENSITIZED PAPERS & CLOTHS @ TRACING & DRAWING MEDIUMS ¢ DRAWING INSTRUMENTS & SLIDE RULES 
ENGINEERING EQUIPMENT & DRAFTING SUPPLIES © FIELD EQUIPMENT & DRAFTING FURNITURE 
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SOUNDING BOARD 


FOR OUR READERS 


Helium-Tight Fittings 


Stanford Research Institute has been designated 
by Lockheed Aircraft Corp. to survey and evalu- 
ate available and potentially available hydraulic 
and pneumatic fittings. 

In particular, on the basis of this survey, we 
seek to select a suitable tubing fitting for use in 
missiles and space vehicles. The principal criterion 
for selection will be the ability to remain helium 
leak tight even after exposure to the extreme 
environmental conditions of ground handling, 
atmospheric boost, suborbital boost and_ space. 

It is our hope that the survey and evaluation 
will result in the selection. of a new fitting to 
replace the military standard types in rocket- 
propelled vehicles. We fully realize that a suit- 
able fitting could be currently in use outside of 
the missile and aircraft industry and, therefore, 
prior to embarking on a full development pro- 
gram, we want to explore all potential areas of 
availability. 

SRI is conducting a general literature survey, 
contacting all known fitting manufacturers and 
distributors and following any lead that might 
result in a new and different type of tubing 
fitting. We know that you, as the editor of a 
widely distributed trade journal, could provide 
valuable assistance to our program. As a regular 
reader of your magazine, I have noticed fitting 
ideas from time to time and wonder if there is 
any way we could be furnished abstracts, re- 
produced articles, reference lists or anything else 
we could use in our survey; additionally, a small 
insert, article editorial or reproduction of parts 
of this letter in your magazine would reach more 
potential areas throughout the country than all 
our survey efforts combined 

ADRIEN J. AITKEN 
Mechanical Engineer 
Propulsion Sciences Div. 
Stanford Research Institute 
Menlo Park, Calif. 


e@ We are searching our files. Meanwhile, can 
our readers help? 


Slips and Slip-Ups 


I have always enjoyed and found value in each 
issue Of DesicGn News. Now, as an unemployed 
design engineer, I have time for a little closer 
examination of the magazine. Constructively 
speaking, I believe I have found two errors in 
the Sept. 29th issue. 

On page 114 the drawing of the timing-belt 
gear pump must be in error with respect to the 
location of the inlet and outlet ports of both 
the top and bottom gear. There would be a very 
small exposed port area and hardly any capacity 


with ports as depicted. 
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\lso, on page 135, the graph and caption both 
must be in error in comparing the Buick V-6 
198 engine with a typical current “V-6" engine 
I believe this should read “typical current in 
line-6 engine”. The article above the graph also 
speaks of the “in-line V-6". When I've seen that 
one I'll have seen them all. 

Jack P. BLOMGREN 
Myrtle Beach, S. C 


e Mr. Blomgren is right regarding the location 
of the ports on page 114. The ports should have 
been approximately in the position shown in the 
photograph on page 115. Regarding his com- 
ments on a “V-6” engine, both GMC and Lancia 
are currently producing the “V-6” engine. We do 
agree, however, that there is no such thing, of 
course, as an “in-line V-6”—this must be written 
off as a typographical error. 


In your Sept. 29, 1961, issue of Dresicn News, on 
page 152 you have an article entitled “100,000 
Pieces of Pi”. 

In spite of your attention to detail in giving 
the first and last groups of the value of 7 to 
100,000 decimal places, I believe you “goofed” in 
describing the last group of digits as “digits 
99,990 through 100,000". If you could count the 
digits in this last group, you will see that they 
are digits 99,991 (not 99,990) through 100,000. 

LesTER GLICKMAN 

Technical Director 

Quality Evaluation Laboratory 
U. S. Navy Central Torpedo Office 
Newport, R. I 


e@ Sorry, we counted one thumb twice. 


‘Sheetrock’ 


In the Sept. 15 issue of DEsIGn News, we noticed 

“Sheetrock” had been used generically in the 

caption on the lower right-hand side of page 88 

“Sheetrock” is a trademark of United States 

Gypsum Co., for what is generically called “gyp- 

sum wallboard”. There are a number of manu 

facturers of gypsum wallboard, but only one 

manufacturer of “Sheetrock” gypsum wallboard. 

We hope that when you find future occasion 

to use “Sheetrock”, and we hope it will be often, 
you will remember to use it as a trademark. 

i. Ba Love JOY 

Publicity Manager 

United States Gypsum Co 

300 W. Adams St 

Chicago 6, Ill 


e Our apologies to the United States Gypsum 


Co. for neglecting to indicate that “Sheetrock” 
is a trademark. 
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International Idea Exchange 


You may have noticed an addition to our mast—G. A. Walker, 
Director of our Idea Exchange Program. Jerry heads up a new 
department within Cahners Publishing Company. For some time it 
has been evident to us that publishing is only one facet of the 
broad concept of communication and exchange of ideas. Through 
our graphic journalism concept we have been presenting to you 
many design ideas in each issue. Now we are embarking upon a 
more ambitious program. 

In order to promote an increase in the exchange of ideas be- 
tween engineers, DESIGN NEWS will sponsor a series of seminars 
overseas. The first overseas seminar starts January 10, with a 
group of about 30 engineers from the automotive field. These 
engineers will attend a series of planned, small-group discus- 
sions at Rolls Royce and BMC in England, Renault and Citroen 
in France, Mercedes-Benz and Porsche in Germany, and Fiat, 
Lancia and Farina in Italy. In addition, they will have meetings 
with officials of the Common Market in Europe as well as with 
representatives of a European professional automotive society. 

As a plus, there will be week-end sightseeing trips in Paris, 
Munich and Rome. 

Other seminars planned for 1962 include a February tour 
timed to coincide with the 5th Annual “Salon International des 
Composants Electroniques” in Paris, Febrary 16-20. Other sem- 
inars in the planning stage are in the general fields of machine 
tools, instruments and controls, aircraft and missiles. 

This “engineer-to-engineer” contact will result in a greater 
understanding of common engineering problems and their so- 
lutions. Not only will the engineers attending these seminars 
get acquainted with their counterparts overseas, but they will 
also get acquainted with each other. There will be ample time to 
discuss problems within the group itself. 

Developed for the engineer-readers of DESIGN NEWS, the 
Cahners idea Exchange Program represents a considerable in- 
vestment. We believe it will be a major contribution to engineer- 
ing communication. Your active participation and suggestions 
can make this effort even more meaningful. Further details will 
be outlined in future issues. Watch for developments in this new 
field of communications pioneered by DESIGN NEWS. 


SO ne 


Executive Editor 
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EMCOR STANDARD 


CABINETS 


Cut enclosure design time. Select your packag- 
ing needs from a complete line of standard and 
heavy duty EMCOR Cabinets. 

EMCOR MODULAR ENCLOSURE SYSTEM Cab- 
inetry provides for thousands of control center 
combinations. 

Choose from hundreds of EMCOR Cabinet 
widths, depths and heights offering an exclusive 
combination of engineered features. 

Engineered simplicity of basic frames and com- 
ponents affords quickest and easiest erection of 
control center assembly. 

EMCOR Cabinetry Engineers backed by the re- 
search and development ‘‘know-how"™ of the 
Roy C. Ingersoll Research Center set the pace 
for the packaging needs of electronics, instru- 
mentation and electro-mechanical engineers from 
coast to coast. 

Rugged frame construction surpasses all stand- 
ard requirements for increased load carrying 
capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 

EMCOR Cabinet manufacturing meets rigid qual- 
ity-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in planning 
stages and assure customer satisfaction be- 
yond the sale. 


Condensed Version of Catalog 106 Available Upon Request. 
INGERSOLL 


| rv) Originators of the Modular Enclosure System 
BW INGERSOLL PRODUCTS 
Division of Borg-Warner Corporation 


PRODUCTS 
ane 4000 W. 120th ST. © DEPT. 1239 ¢ CHICAGO 43, ILLINOIS 


BORG-WARNER 
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Participants The Questionnaire ‘Median’ 
As before, participants were selected by a consulting This year’s questionnaire was, for the most part, The term “median” indicates the middle term or 


firm as a statistically accurate random sample from a duplicate of last year’s form. group, chosen so that one half of the respondents 


the DesicGN News mailing list, assuring a wide geo- 
graphical distribution and broad coverage of the 


field. ‘Blanks’ 


‘A J o 
i si sverage : Where respondents to a salary level total less than 
The term “average” used in the accompanying : 


are on one side, half on the other. 


Respondents 
Inadvertently, return envelopes were omitted from graphs indicates the arithmetic mean. For example, 


the original mailing. Although many questionnaires “average” salary indicates the average of salaries re- 
were returned, a duplicate mailing was made. 42.7 ported, not necessarily the salary of the “average” 


percent of the questionnaires were returned. respondent. 


1 percent of total respondents, the column has been 
left blank and noted with an asterisk. 
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Yeors in design field 
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ANNUAL SALARIES covered the entire range from Less than $4000 to More than $20,000, 
although only one respondent indicated a salary Less than $4000. 4.7 percent of the respondents 
indicated salaries of More than $20,000, a higher percentage than shown in either 1959 or 1960. 
Both the “average” salary level and “median” remained the same as in 1960. 


AGE, Years in Design Field and Years with Present Company re- 
main in the same groups as for 1960. For each question, the “me- 
dian” group corresponds with the “average” group. 
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COLLEGE OR UNIVERSITY degrees 
were indicated by 63.8 percent of this 


year’s respondents, while advanced de- 
pared with 1959’s 98 percent and 1960's 


97.5 percent. 


grees were held by 11.8 percent. Both 
figures declined from both 1959 and 
1960. Again, figures are percentages of 
high school graduates, who represent 
96.8 percent of the respondents, com- 
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F-M WEAR PLATE “RIDES HERD” Salary Survey . . . Continued 
ON TURBULENT PRESSURE penne Acton Cr nasrowioures 


Key 


| 


Percent of respondents 


ndicating activity 


1959 


IN CESSNA’S NEW HYDRAULIC PUMP 
LINE, F-M WEAR PLATE DIAPHRAGMS 
KEEP FLUIDS IN LINE to deliver pressures 
up to 2000 psi for aircraft, farm and con- 
struction equipment, many other hydrau- 
lic applications. These wear plate dia- 
phragms maintain positive contact with 


and design 
tration 


gears to assure high, uniform pressure. 
To provide a bearing surface for this job, 
Federal-Mogul applies a high-density 
bronze to steel by a special sintering 
process. F-M high-density bronze pre- 
vents fluid absorption, and it affords good 
lubricity, needed because some hydraulic 
fluids are poor lubricants. To further pre- 
vent the escape of hydraulic fluid, these 
F-M diaphragms are manufactured for 
a snug, close-tolerance fit in the pump 
housing. 
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Research 


THE COMPLETE LINE of products from 
Federal-Mogul Division includes sleeve 
bearings, bushings, spacers, thrust washers, 
as well as wear plates. Through the years, ; PRINCIPAL ACTIVITIES indication by respondents 
F-M has amassed a wealth of knowledge shows a higher percentage of those who design and who 


: also fulfill administrative duties. Because respondents 
= pas aye seat roma qpaatent seeseren, could check more than one activity if necessary, total 


from solving bearing design problems for percentage exceeds 100. Approximately 30 percent of the 
all kinds of products. Our engineers are respondents indicated two or more principal activities. It 
ready to put this know-how to work and is of interest to note the percentage breakdown of the 


i i 70 percent who indicated only one principal activity. 
tailos boating products te your A DESIGN GUIDE provides valuable engineering data for designers on F-M thrust washers as well as Percentage 


requirements . . . with top per- Foetl wear plates. Also available is literature on sleeve bearings, bushings and spacers. For your copies, write Administration and design ................ 689 
formance assured. - Federal-Mogul Division, Federal-Mogul-Bower Bearings, Inc., 11055 Shoemaker, Detroit 13, Michigan. Design only ......... .. 20.8 


Administration only .......... eae 5.6 
Drafting ...... sviaxe rt ; i+ a 


oe NWR DIVISION OF 
FEDERAL-MOG  U L. Bier rrocramocur-sowern) Tite. a ee 


thrust washers Research .. ; - — 
BEARINGS, INC. Other EA ee sda 3.6 
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SUPERVISION OF EMPLOYEES was indicated by 78.9 
percent of respondents, only slightly higher than 1960's 
77.8 percent. Those who answered “yes” were asked to 
indicate which group they supervised. A new group, 
“Technicians”, was added to this year’s survey. Respond- 
ents indicated percentages shown. 


The new'patented counterbore knurl provides a more acute 
angle of entry for deeper penetration and greater knurl 
contact — hence maximum vibrational holding power. 


NOW! Vibrational holding power hits a new high! 


... Which means that your designs can 
now become even more reliable, for the 
new UNBRAKO set screw with patented * 
counterbore knurl is “the one.that won’t 
work loose.”” What’s more, you gain in 
simplicity (no need to use two screws 
since one will do the job) and in flexibility 
(no need to use a permanent pin fas- 
tening where you’d prefer a readjust- 
able set screw). 


The new UNnsrRAKO High Torque is 
two ways tighter than any othersocket set 
screw. First, the new counterbore knurl produces deeper 
shaft penetration. This is precisely what you need and want 
in order to achieve positive locking action before...and 
unparalleled vibrational holding power at the recommended 
seating torque. 
Second, UNBRAKO’s seating torques are up to 40% higher 
than those of ordinary set screws, and the tighter a screw is 
wrenched the greater its holding power. Behind UNBRAKO’s 
higher torques: 
e Exclusive Hi-Life thread root that distributes stress con- 
centration at critical area 
e Fully formed threads with metal compressed into a 
closely knit grain structure 
e@ Deeper sockets for maximum key engagement and 
wrenching power 
e Precision heat-treated steel to eliminate brittleness or 
decarburization 
As you can see from the’ graph, the new UNBRAKO Offers 
vibrational holding power no other set screw can begin to 
achieve—throughout the entire torquing range. 


The new UnsRAKO High Torque Set Screw—with counter- 
bore knurl and Hi-Life threads—is available in sizes #4 





HOLDING POWER UNDER IMPACT-INDUCED VIBRATION 
5/16-18 x 5/16 Socket Set Screws (1750 cycles per minute) 
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through 1 in. Your authorized UNsBRAKO distributor has a 
complete supply on hand now. Where shaft penetration is un- 
desirable, specify UNBRAKO with Nylok.+ For a copy of our 
new booklet on UNBRAKO High Torque Set Screws, write to 
Standard Pressed Steel Co., INDUSTRIAL FASTENER DIVISION, 


SPS, JENKINTOWN 6, PENNSYLVANIA. 
*No. 2,992,669—patented July 18, 1961 T.M. Reg. U.S. Pat. Off., The Nylok Corp. 


where reliability replaces probability 
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LATEST WORD FROM MARS 
is the superb new Technico lead holder—with clear-view degree 
indicator placed right at your fingertips. Contoured for perfect 


balance, with new positive finger grip, it’s the newest of many 
fine MARS drafting aids—all designed to make your work easier, 
and to make it look better and reproduce better. 


Mars-Lumograph oot leads*, 18 degrees, EXB to 9H; Mars-Lumograph drawing pencils, 19 degrees, EXEXB to 9H; Mars-Duralar pencils and leads for Gratting on Mylar® -base drafting film 
—5 special degrees, K1 to KS; Mars-Duralar Technicos with adjustable Duralar degree indicator; Mars-Lumochrom colored drawing pencils, 24 shades. Also: Mars Pocket-Technico for field use; 
Mars pencil and lead sharpeners; Mars Non-Print pencils and leads; Mars-Ouralar erasers. Mars products are available at better engineering and drafting material suppliers everywhere. 


®1.M. for duPONT’s Polyester film. *Shown. 


the pencil thats as good as it looks iwi y+ N <4 > 


J.S. STAEDTLER.INC. 
HACKENSACK NEW JERSEY 


meee | the famous imported Mars drafting products are: the Mars-Technico push-button lead holders (with adjustable degree indicator* , with specific degree imprint , the economy model*); 
u 
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SEEN AND HEARD 


PROFILE POTPOURRI 


W. E. Worth, Jr., Associate Editor 


For three years now we have been pointing our 
finger at portions of our circulation and asking 
engineers to reveal, anonymously, facts about 
themselves and their jobs. The results of our third 
finger-pointing are tabulated, starting on page 4 
under the title, “DESIGN NEWS Salary and Status 


Survey”. 





PRINCIPAL ACTIVITIES OF RESPONDENTS 
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These DESIGN NEWS surveys are concerned 
only with the individual and his job, on the job. 
We don’t ask his standing in the company bowling 
league, how many children he has or even if he 
is happy or unhappy in his job 

The results of these surveys are not only inter- 
esting but also intriguing. It would seem that after 
three surveys some trends or indications of trends 
would be appearing. We have detected a few 
areas where there appear to be changes. Each 
year we have asked our respondents to indicate 
their principal activities. Realizing that some re- 
spondents have responsibility in more than one 
activity, respondents were free to check more 
than one, if necessary. 

Comparing the three graphs, it appears that 
engineers with some degree of administrative 
responsibility are on the increase. If this is a trend, 
it is an encouraging trend. It means that engineers 
are being called upon to handle administrative 
and management functions. When the individual 
is called upon to assume these responsibilities, 
he needs preparation. Management functions 
require more than the simple logic—which sci- 
entific and engineering training is supposed to 
develop. 

Also of interest on the graplis is the drop of over 
five percent in the research category. Does this 
mean less product research is being carried out? 


And what about the decrease in testing? 


You may be interested in some figures which are 
not incorporated in the Special Report. Respond- 
ents were asked to indicate which of five func- 
tions best described their job. They indicated the 
following: 
Corporate Management 7 percent 
Engineering Management 24 percent 
Engineering and Design 66 percent 
Technical Assistance. 2.5 percent 
Corporate Assistance 0.5 percent 
You may be interested in a few questions that are 
not tabulated in the Special Report. In response 
to a question, “Is your work primarily mechanical 
design or primarily electrical design?”, the re- 
spondents indicated the following: 
Primarily mechanical design 86.5 percent 
Primarily electrical design 13.5 percent 
When asked if they specialize in designing a 
certain portion of their engineering department's 
end product, 45.8 percent said “Yes”, 54.2 percent 


said “No” 


ma NA-os 24-1 10) am-}e-]aler-iee mie) (eh elelamelelad(-m-lale 
gallon jug with handle are examples 
of laboratory ware blow-molded by 
The Nalge Co., Inc., Rochester, N.Y. 
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they re better 
... cost less 
blow-molded of 


polypropylene 


From laboratory ware to picnic jug liners, 
AviSun polypropylene is finding many 
applications in fields long limited to glass. 


1 HIGH HEAT RESISTANCE. Polypro- 
pylene blow-molded containers can be 
repeatedly sterilized with boiling water 
or autoclaved with live steam. 


2 TOUGHNESS. Strongest and lightest 
of all thermoplastics, polypropylene bot- 
tles survive drops and hard knocks 
without cracking or shattering. Light- 
weight polypropylene vessels are easier to 
handle, unlikely to slip when wet. 
Threads for caps aren’t damaged by 
overtightening. 


3 CHEMICAL RESISTANCE. Polypro- 
pylene is ideal for holding liquids. It is 
inert, doesn’t absorb liquids, resists 
stains and is unaffected by most reagents. 
F.D.A. approved. 


4 ECONOMY. Lightweight, low-cost 
polypropylene is readily blow-molded, 
gives more bottles per pound of resin, 
lower packaging and shipping costs, for 
true economy in the final product. 


The same advantages that make polypro- 
pylene valuable for these large containers 
can work for you in * 
your product. Call on 
AviSun for complete 
polypropylene speci- 
fications and expert 
technical assistance. 


AVISUN 


*a trademark of AviSun Corp. 


In Canada: Courtaulds Plastics Canada, Ltd. 





AVISUN CORPORATION 
Dept. 579, 1345 Chestnut St. 
Philadelphia 7, Pa. 


Please send full information on biow- 
molding grades of AviSun polypropylene. 


NAME. 





(Please Print) 
COMPANY. 





ADDRESS 








CITY 
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Mechanical Linkage Moves Car Door with Harmonic Motion 


An electric door operator, designed for use in elec- 
tric transit cars, uses two articulating yoke linkages 
to change constant-velocity, circular motion to har- 
monic motion. Another set of linkages transmits 
this motion to the car doors during their opening 
and closing cycles. 

Automatic door opening and closing are very im- 
portant in any transit vehicle. Harmonic motion 
is desirable because it provides a gradual start, a 
high-speed center of travel and a gradual slowdown 
to final door position. This reduces the danger of 
“clamping” passengers or their possessions. Because 
of gradual acceleration, it also provides the least 
wear and tear on door operator components. 

The operator uses a compound-type motor select- 
ed for good speed stability and regulation. Speed 
can be controlled by a simple shunt field resistor 
without appreciable loss in efficiency. 

The operator motor drives the door through a 
gear reducer set that turns a circular-motion yoke 
180 deg in each direction as the door opens and 
closes. The circular-motion yoke is linked to another 


10 


Lars G. Soderholm, Midwest Editor 


yoke that connects to the drive arm shaft. The cir- 
cular motion of one yoke is translated into harmonic 
motion by the other. 

To overcome inertia and bring all moving parts 
of the operator to a complete stop, dynamic braking 
is used. This protects operator components from 
sudden impacts inherent in mechanical stopping. 

Doors stay locked because of mechanical cam 
action. An emergency handle permits the linkage 
to be cranked past its center position, after which 
doors can be pushed open by hand. Additional safe- 
ty devices such as interlock relays and door lock 
mechanisms also are provided. 

The electric door operator is made for mounting 
under a car seat. A typical operating cycle would be 
1-1/2-sec opening time and 2-1/2-sec closing time. 
However, this can be adjusted to fit the application. 
All switch operation occurs when doors are either 
fully open or closed. This eliminates the possibility 
of contact arcing during a door jam. 

The electric door operator is made by the Vapor 
Heating Corp., Niles, Ill. 
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180-deg motion input 


Circular-motion yoke 


Approximate 110-deg 
motion output 


BASIC MECHANISM 
BASIC MECHANISM uses circular-motion yoke that makes 
180-deg movement for every open or close cycle of car doors. 
Connecting yoke transmits this movement to drive shaft and 
drive arm. Arrangement of components provides 110-deg out- 
put motion. 


Be 





‘OT mm CT-t-mr-lilemm Miellite 


) ILIRATION PROBLEMS 


OPERATING POS! tiseadl Consult 


TIONS of electric car-door 


operator and linkages used ; —— / r 
to secure siumultaneous : pained joa f a] 
motion of two doors. 


THE FILTER ENGINEERS 


Keeping equipment moving longer, smoother, more 
efficiently by keeping it free from damaging liquid 
or gaseous contaminants has been the specialized 
province of Air-Maze engineers for 35 years. Shown 
below are a few of the wide variety of products 
developed by Air-Maze to meet the increasing 
demands of design engineers. 





AIR FILTER PANELS — Many differ- 
ent types to meet government or your 
: Ea gt Sc St aed : = specifications. Permanent, all metal 
Output dwell for cam out te Was st e : & mesh, also dry washable media as il- 
des ee ei a aie = lustrated. For all ventilating applica- 
tions including electronic cabinets. 
Bulletin 372 





180-deg rotation input 


at constant angular velocity 4 ee lay Che 3 

bby caster nities he es RPT ta eee : FILTER-SILENCERS — Reduce intake 
nn | Sige eel eeer et ; 3 as air noise of blowers, engines or 
Ma Po Sees a : aad : t a compressors with efficient acoustical 
hia wear oak eet a Sokie : chamber combined with air filter of 
pee 7 een ss hae “3 oil bath, oil-wetted, or dry cleanable 
media. Sizes from 5 to 6500 CFM. Bul- 

VELOCITY-TIME CURVE for operator output is plotted letins 515 and 565 

beside input of circular-motion yoke. 





Glass-covered double- : . LIQUID FILTERS — Positive filtration 
contact switches : from 10 to 100 microns with extended 
ett oats anes ii) +§area (disc or pleated type). All metal 
halsa Gear Hil (stainless, monel, bronze) cleanable 

/ media in closed circuit or designed to 

fit your cavity. With or without relief 

valve or thermal lock-out. Bulletin 800 


Mechonical 
door lock bar 





Zz BREATHER FILTERS —Vented gear 
Mates linet dhol mtg cases, crank cases, hydraulic equip- 
: ment, storage tanks and machinery 

cide bemkaaes oo - housings are protected against dirt 
y ee Ti " and dust with Air-Maze all metal, 

cleanable, oil-wetted or oil bath type 
breathers. Available with or without 


Connecting + OB Output drive shait > 4 aa ? C . weather hoods. Bulletin 700 


Ve ae OTHER AIR-MAZE PRODUCTS 
; 4 EXHAUST SPARK ARRESTERS « AIR LINE FILTER-SEPARATORS 
: ELECTRONIC AIR FILTERS 
Let us help you with your filtration problems. Write to: 


AIR-MAZE DIVISION R # 


CLEVELAND 28, OHIO 


es ROCKWELL-STANDARD CORPORATION 


Cirevlar-motion yoke j 


For Free Reprints of the Above Article, Circle 526 on Reader-Service Card Circle 9 on Reader-Service Card for more information 
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SIMPLE 
TO 


SUPER 


BREEZE SLIP RINGS 
MEET UTMOST 
PRECISION STANDARDS 


When you specify Breeze slip rings, you start 
with these advantages: you may order cus- 
tom assemblies built to the most exacting 
standards, or effect real economies by choos- 
ing from Breeze-engineered stock items if 
they suit your applications. Both kinds can 
be depended upon for the utmost in precision 
and performance. As for size, Breeze offers 
a wide range, from small 2-ring assemblies 
to 500-ring giants. 


Breeze slip rings will handle currents as high 
as 350 amps at 220 volts and 700 amps over- 
load at 220 volts. Special designs are avail- 
able for very high voltages, radio frequency 
requirements, high speed rotation types for 
strain gage and thermocouple applications. 


If you have a problem that slip rings can 
solve, put it in the hands of our specialists. 


Write for detailed literature, 


HH 


TT 
| 
7” 


| 
| 
| 





IDEAS ...MECHANICAL 
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Resilient Roll Acts 


R. F. Stengel, German Editor 


In a unit for remote-control closing and opening 
of valves, a resilient roll acts as torque overload 
clutch. During closing, the roll engages a notch 
in a stationary sun gear. Once the valve is fully 
seated, its resistance tries to turn the sun gear; 
this automatically rotates the roll out of its notch 
and against a motor shutoff switch. 

Power is provided by a 0.01-kw a-c motor which 
drives a carrier disc holding a planetary pinion 
through a reduction gear. The pinion engages 
two sun gears mounted coaxial with the planetary 
carrier and differing by one tooth. The lower 
sun gear is held in place by the resilient roll. 

As the pinion rotates once around both sun 
gears, the upper sun gear is advanced by one tooth 
and turns the main shaft on which it is fitted. 
The shaft terminates in a crank arm holding a 
removable bolt which engages the handwheel 
spokes. 

The circular roll is mounted on a bar pivoting 
around one end, and is forced into the trapeze- 
shaped notch of the lower sun gear by a spring 
with adjustable tension attached to the other end 
of the roll bar. The torque needed to close the 
valve is not sufficient to dislodge the roll. 

Once the valve seats, however, the pinion can 


Motor 
Corrigr disc Limit switch 


Rising nut 





Reduction gear 

















Planetary pinion 
Upper sun gear 


Lower sun gear 


Adjustment for 
roll tension 
Motor switch 


Crankorm 


CORPORATIONS, INC. 


700 LIBERTY AVENUE, UNION, NEW JERSEY 


Resilient roll 


Removable bolt 

















SHIELDING FLEXIBLE TUBING 
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as Torque Overload Clutch 


Resilient roll 


Adjustment for 
roll tension 


\ 
Contact head Tension spring 
HORIZONTAL SECTION in plane of resilient roll. 


no longer turn the upper sun gear and the main 
shaft. The motor now overcomes the resistance 
of the tension spring and turns the lower sun 
gear. The roll is forced out of its notch, and a 
contact head on the roll bar closes the motor shut- 
off switch. 

For valve opening, the motor is reversed. The 
lower sun gear rotates in opposite direction until 
the roll again seats in the notch. 

The opposite end of the main shaft carries a 
nut constrained to move axially on a steep-pitch 
thread. After the nut has risen through a distance 
equivalent to the valve lift, it touches a limit 
switch, shutting off the motor. 

The device provides 21.5 lb-ft torque at 10 
rpm, with up to 20 turns per cycle. Maintenance 
is minimal, as the main shaft runs on sintered 
bronze bearings and the ball bearings are lubri- 
cated by “Molykote BR 2”. 

The torque drive DMK | is manufactured by 
Koenig & Bauer AG, Moedling near Vienna, 
Austria. 


to fasten 
panels 
or parts... 


LIGHT, STRONG 


TRIMOUNT 
STUDS 


Designed for rapid assembly of sheet-metal, 
plastic or composite structures, Dot Trimount 
studs are available in both permanent and remov- 
able types. They can be pushed into drilled, 
stamped or molded holes by finger-pressure alone 
yet they lock positively in place and resist con- 
stant vibration. 


Studs can be designed in steel or brass with var- 
ious flange configurations for clinch, clip or clamp 
attachment to flexible or rigid panels as well as 
for push-through assembly. Available in all stand- 
ard finishes . . . with or without decorative caps. 


DESIGN 
ENGINEERING SERVICE 


Designers, metallurgists and plastics specialists 
on Dot’s engineering staff are equipped to work 
out optimum combinations of metal and plastics 
to suit your particular requirements. 


> For further details, 
write for Engineering Data Catalog, Section H 
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Push Rivet Stud 
Shoulder Type (Capped) 


¢ 


Push Rivet Stud 
Tapered Type (Not Capped) 


Sy 


Trim Stud 
Barrel Type 


Ny 


Loop Type Stud 


¥ 


Push Rivet Stud 


Clinch Type Stud 


Trim Stud 
Scissors Type 


Panel Stud 
Staple Type 


of 


Push Rivet Stud 
Tapered Type (Capped) Shoulder Type (Not Capped) 


€ 


Clip-on Stud 


Panel Type Stud 


Panel Stud 
Hook-on Type 


CARR FASTENER COMPANY 


Division of United-Carr Fastener Corporation, Cambridge 42, Mass. 


& 
cy 
ISTENS 


Offices in: Atlanta, Boston, Chicago, Cleveland, Dallas, Detroit. 
Kalamazoo, Los Angeles, Louisville, New York, Philadelphia, San Francisco, Seattle, Syracuse 





CASE HISTORIES FROM IDEAS ...MECHANICAL 
MT. VERNON FILES 


Who makes the die castings for the 
FABULOUS NEW IBM SELECTRIC?...MT. VERNON 


Separating Force 


E. J. Stefanides, Central States Editor 


A ring of pivoted dogs is used in the chuck of a 
post-inflation tire machine to prevent separation 
of the tire rim plates (rim halves) by the 75-psi 
air pressure in the tire. In this machine, the tire 
is held between a fixed and a removable rim plate 
while cooling in an over-inflated condition. Over- 
inflated cooling stretches the tire cords and mini- 
mizes their shrinkage after curing. 


The dogs are mounted on individual pins and 
are located in slots about the periphery of a cir- 
cular hub attached to the upper fixed rim plate. 
In the engaged position, this hub fits down into 
the ID of the removable lower rim plate and the 
dogs are extended so their outer ends bear against 
a ring within the ID of the lower plate. 


ee 


This truly revolutionary IBM SELECTRIC typewriter is probably When the tire is inflated, a limited movement 
the most important breakthrough in office technology since the 


invention of the typewriter itself. 


of the lower plate rotates the dogs until their 
inner ends are solid against the upper plate, form- 


ing a positive-lock mechanical structure which 
It is a brilliant example of engineering, workmanship and the i. Sl prevents further separation. Since the chuck is 


imaginative use of materials and processes. Contributing to the : positively locked by the air pressure, it is impos- 
beautiful appearance — and much lighter overall weight — are the sible to remove the tire or separate the plates ac- 
3 Mt. Vernon aluminum die castings that comprise the housing. cidentally until the pressure is exhausted. 

They weigh only 51% Ibs. . 


As with 1BM to whom Mt. Vernon has been a reliable supplier for , 
several years, we also offer you our fourfold services and coordi- - When the pressure within the tire has been ex- 
_ nated facilities for preci- ” : hausted, the chuck may be disengaged easily by 
~ sion zinc and aluminum . two small air cylinders. One cylinder lifts the low- 
die castings. - er plate to permit the other cylinder to rotate and 


We may be the “reli retract the outer ends of the dog. 


able supplier’’ you need 
to help you improve your 
products. Why not get in 
touch with us and talk it 
over? Our field salesmen 
are waiting for your call. 


Four of these chucks are used in the machine. 
They are attached in pairs on each end of a ro- 
tating beam or shaft. This arrangement provides 
two post-inflation cooling stations for each mold 
and allows the cooling period to be longer than 
the curing period. The entire machine is actuated 
automatically by an interlocked and controlled 


MT. VERNON DIE CASTING CORPORATION @ « > = ® pneumatic system. 


Stamford, Connecticut 


FIELD SALESMEN—BALTIMORE, MD.: Mr. C. M. Gordan, 919 St. Paul St. ¢ BROOKLYN, N. Y.: Mr. Robert V. Moore, i j 
2317 Plumb 2nd St. MARIETTA, N. Y.: Mr. Burt J. Meldrum, Olanco Road PITTSBURGH, PA.: Mr.AndrewW. _ ' itty - The machine was designed and manufactured 
Anderson, 300 Pasadena Drive So. ® STAMFORD, CONN.: Mr. Anker Anderson, Cascade Road 9 4 Ths 

¢ VALLEY FORGE, PA.: Mr. G. T. McMaster, P. O. Box 115 
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by the Firwood Mfg. Co., Inc., Dearborn, Mich. 





Locks Tire Rim Plates 


POST INFLATION MACHINE is located adjacent to 
two-mold tire press. Inclined roller conveyor carries 
tires to table of machine where they are automatically 
lifted and installed on chucks for cooling. Rotating 
beam on which chucks are mounted is driven through 
gear and rack by pneumatic cylinder. 


Rotating beam 


Upper cylinder 


Upperrim plate 


Separating 
force 


Lowerrim plate 
Pivoted dogs 


Spring ring 





Lower cylinder 


Lower beam 


ie J 





CHUCK is shown in engaged position. Over- 
travel of lower plate is required to seat lower 
tire bead. After seating, tire is removed and 
lower arm cylinder retracted. Beam on which 
chucks are mounted then may be rotated as 
required to provide proper cooling period. 
After cooling, internal tire pressure is ex- 
hausted and lower cylinder arm comes up to 
retrieve tire and removable rim plate. Plate 
is lifted again to initial over-travel position, 
causing spring ring to latch lower plate to 
lower cylinder piston. Upper cylinder then is 
actuated to retract dogs and disengage chuck 
and lower beam is lowered to remove tire. 
During cooling, chuck locks retainer plates 
against 185,000-Ib separating force developed 
by 75-psi tire pressure acting on 28-inch-dia 
area of tire. 


~ LOWER BEAM is shown by dotted lines raised in over- 
travel position as when installing or retrieving tire 
from chuck. Raising and lowering of beam is done by 
actuating large-diameter air cylinder. When arm is 
lowered, tire is automatically stripped from lower rim 
plate as it goes through table opening. 


Air cylinder 


—— me 
~~ Lower beam 
upper position 



























































Lower beam 
lower position 


HANDCUFFED 
by LUBE NEEDS? 


POXYLUBE gives new freedom in 
selecting bearing metal combina- 
tions. The tough dry POXYLUBE 
film separates the bearing faces, 
and thus is the primary factor in 
controlling friction and wear. Since 
the bearing surfaces are not in di- 
rect contact, their materials of con- 
struction can be chosen to lower 
cost. POXYLUBE bonds permanent- 
ly to structural metals, metal prod- 
ucts, plastics, wood, and glass. 


POXYLUBE solid film dry lubricant 
applies like paint yet lubricates like 
oil. POXYLUBE assures lubrication 
where it is needed, when it is re- 
quired, increasing reliability ...on 
levers, springs, locks, cans, gears, 
and controls. 


POXYLUBE has saved time, money 
and effort for others . . . now let it 
work for you. POXYLUBE 750 (heat 
cure) and POXYLUBE 420 (air dry) 
available in economical bulk quan- 
tities or aerosol spray cans. 

















POXYLUBE 750 (Heat Cure) : $4.25 e. 


POXYLUBE 420 


(Air Dry) : $3.75. 
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Mr. Design Engineer 


DIAMOND CHAIN Co., INc. makes available to you over 
70 years of practical experience and know-how in the 
manufacture of power transmission products. 


Products Manufactured: New No. 760 Cat- 
alog describes and illustrates finished steel ROLLER 
CHAIN, SPROCKETS, and FLEXIBLE SHAFT, 
“HI CAP” COUPLINGS. Write today for your copy! 


Identification: Products are packaged either in 
clearly labeled cartons or transparent poly bags. 


Availability: All products are readily available 
either from stocks in Indianapolis or from Distributors 
located throughout the U.S. who give emergency service 
on short notice. 


Engineering Service: Technical engineering 
service is available on your request from the Indianapo- 
lis plant or the D1aMonp district office nearest to you. 


Sales Terms: Standard business terms well 
established through use in American industry. 


DIAMOND CHAIN COMPANY, INCORPORATED 


A Subsidiary of American Steel Foundries 
Dept. 618 «© 402 Kentucky Avenue, Indianapolis 4, Indiana 
OFFICES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


DIAMON HAINS 
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Flame Flash-Back Releases } 


Volrath Holmboe, Correspondent in Sweden 


Shock loads from flash-back during gas welding 
simultaneously compress and rotate a_ spring- 
loaded valve which operates like a pin catch. Ro- 
tation forced by the hooks releases the valve from 


the pin, permitting the spring to press the valve 


against its seat. The arrangement stops outgoing 
gas flow, which eliminates risk of external fire 
after flash-back. 

I'he valve, designated Elga Triplex, forms a 
part of a flash-back arrester designed by AB El 
and Gassvetsning, Goteborg, Sweden, for acetylene 


welding and cutting. 


Screwdriver slot Spring 
load 


CYLINDRICAL VALVE is almost slit in two. Pin catches 

in hooks on side of slits. Arrangement permits valve to 
move in only one direction, rotated 
by hooks. Valve rotation releases 
hooks from lock pin, which in turn 
permits valve to move in other di- 
rection. 


FLASH-BACK ARRESTER is lo- 
cated close to outlet from gas 
supply. Object is partly to prevent 
flash-back from entering gas con- 
tainer and partly to eliminate ex- 
ternal fire risk. 


FLASH-BACK ARRESTER: Complicated labyrinth pas- 
sage for gas during normal operation facilitates efficient 
two-stage function at flash-back. In first stage, valve is 
released, flame trap sleeve of porous sintered stainless 
steel absorbs flash-back and diaphragm valve is closed by 
pressure wave to stop further penetration. Large dia- 
phragm insures quick closing. In second stage, valve is 
closed to stop outgoing gas flow. O-ring seals valve against 
seat. After flash-back, valve is opened by screwdriver 
pressed against valve and turned to bring valve back into 
jocked position. 
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Lock, Stops Gas Flow 


NORMAL OPERATION 


STAGE I 











STAGE 2 














From gas supply 


Screwdriver slot 


Solid sleeve 


Flash-back 


j 
Rel}, 


How piston rings of TEFLON’saved $1,600 
per year in compressor maintenance alone 


CAN YOU AFFORD NOT 
TO USE TEFLON? 


e Piston rings of TEFLON are your most 
economical choice whenever product con- 
tamination is a problem... whenever main- 
tenance costs should be cut . . . whenever 
lubrication should be reduced oreliminated. 


e Rings of TEFLON can permit bone-dry 
operation . . . provide more uniform out- 
put because there is less gas blow-by . . . 
reduce danger of fretting, galling and cyl- 
‘inder wear. 

e Rings of TEFLON are not brittle . . . re- 
sist chipping, cracking, breaking . . . in- 
stallation, storage and handling are easier. 
e Rings of TEFLON make possible sub- 
stantial savings in operating, maintenance 
and replacement costs. 


In a plant manufacturing chemical intermediates, a two-stage 
compressor handled ethyl chloride. In this service, standard car- 
bon piston rings required constant lubrication and maintenance 
during their average life of 2,000 hours. Conversion of this unit 
to piston rings of a TEFLON TFE resin had dramatic results. 
These rings operated for 10,000 hours without maintenance. 
Lubrication and product contamination were eliminated. On this 
one compressor, the plant saved $1,600 in maintenance costs alone. 


Such savings and improvements are typical of those provided 
by rings of TEFLON. If you are buying a new compressor, spec- 
ify rings and packmgs of TEFLON. To convert your present 
equipment, check with your compressor manufacturer or quali- 
fied ring supplier for engineering and design assistance. For 
further information, write: E. I. du Pont de Nemours & Co. 
(Inc.), Dept. DN-11-T, Room 2526, Wilmington 98, Del. Jn 
Canada: Du Pont of Canada Limited, Box 660, Montreal, Que. 


TEFLON is Du Pont’s registered trademark for its family of 


p R 
i ke rf i O N fluorocarbon resins, including TFE (tetrafluoroethylene) 
resins and FEP ( fluorinated ethylene propylene) resins. 


FLUOROCARBON RESINS 


ETTER THINGS FOR 


SS eae eC LIVING 
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- THROUGH CHEMISTRY 


Aboard Chris-Craft’s new 55-ft. “Constellation”, Flexible Tubing 


solves the problem of how to vent engine supercharger .. . 


Proof that today’s designers can make 


Flexible Tubing do almost anything 


If you work on any kind of original equipment where 
the handling of air, gases, liquids or light solids is a 
design problem, there’s a Flexible Tubing product just 
right for the job. A variety of coverings, coatings and 
sizes is available to meet your specifications. 


Designing a ventilating duct for the engine supercharger 
on Chris-Craft’s new 55-ft. “Constellation” was a prob- 
lem. The duct must take tight turns... resist vibration, 
corrosion, high temperatures. 

That’s why the Caterpillar marine engine, which 
powers the Constellation, was equipped with Flexible 
Tubings nonmetallic “Flexflyte”! 

“Flexflyte’” snakes through tight compartments. It 
absorbs engine vibration, wave shock . . . resists corro- 
sion, Flameproof, too — so essential on boats! 


Flexible Tubing is at work today in farm machinery, 
electronic equipment, aerospace products, many other 
places. Learn how it can help you. Call your Flexible 
Tubing regional office today. 


Flexible Tubing Corporation 


1110 New Whitfield St., Guilford, Conn. 
Anaheim (Los Angeles) * Hillside (Chicago) 
Atlanta * Cleveland * Dallas * Denver * San Francisco * St. Lovis * Wichita 
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Power Hose Reel 


Lars G. Soderholm, Midwest Editor 


An electric-powered, heavy-duty industrial hose 
reel makes use of a horizontal hose container 
mounted on a vertical spindle to allow natural 
coiling of the hose. Both hose pay-out and take- 
up are controlled through three belt-connected 
contoured drive rollers which, with their mating 
tensioned idler rollers, hold the hose securely in 
the roller assembly. 

Designed to overcome problems encountered 
with winch-type power reels, this vertical-spindle 
hose reel eliminates kinking problems that reduce 
the life of tightly wound hose. The new reel also 
overcomes the necessity of compensating for axial 
loads. 

The hose in the vertical-spindle reel always is 
gripped in the rollers of the roller assembly. 
Three contoured drive rollers are connected by a 
single belt that runs in the bottom of their con- 
toured sections. The hose itself rides on the belt 
as it passes over the three drive rollers. To keep 
the hose in position, three spring-tensioned idler 
rollers are provided, one for each drive roller. 
Spring tension is adjusted to insure that the hose 
can be held firmly by the rollers. 

The hose container is not powered, but turns 
freely as the hose is reeled in or out by the 
powered roller assembly. As hose is reeled in, it 
is directed toward the outside edge of the con- 
tainer where it falls naturally into a loose coil. 

To prevent a hose pileup if the hose were to 
climb the outside edge of the reel, the guide tube 
is pivoted and attached to a miniature electrical 
switch. If the guide tube lifts too high, the motor 
This 
causes the hose to be pulled momentarily toward 
the center of the reel where it falls to the bottom 
of the container. 

Hose stops can be provided by attaching elec- 


driving the roller assembly is reversed. 


trical switches to the tension rollers where they 
sense builtup sections of the hose. 

The vertical-spindle power-operated hose reel 
is operated by a 1/2-hp electric motor remotely 
controlled by a pendant-type control or any other 
means. Containers can be provided up to 42 
inches in dia to hold 50 to 500 ft of industrial 
hose up to 1-3/4-inch-dia size. Hose take-up and 
let-out rates are 100 fpm or better. 

The Zierco electric-powered hose reel is man- 
ufactured by the Zierden Co., Milwaukee, Wis. 


24, 4-225 





What IS a GOOD 
DRY FILM LUBRICANT 
APPLICATION 


CASE HISTORY 768 


Uses Vertical Spindle, Gravity Coiling System 





 £ 

Large, autematic water valves 
for city water mains. EverLube 
eliminates sticking and other 
malfunctions. The plug, seat, 
screw, operating lever and 
bearing were EverLubed. 























FACTS... not fantastic claims to 


TOP VIEW SSR pe aa assist you in design lubrication 
EverLube Design 


ee Handbook 
(on \ This design handbook is 


yours free .. . written to pro- 
. ¥ vide valuable assistance to 
See FP poe ER > : / the design engineer... ex- 


gies ie I so plains the good and the 
j —(o ak f, poor applications for dry lubricants. 

. “ak \ beth When specifying dry film lubricants, call for a 

4} Pp \ qualified product under USAF MIL-L-25504 or 


NAM, MIL-L-22273 (WEP). 
Custom shops in principal cities 


EverLube Corp.  §940 Farmdale Avr. 


Circle 16 on Reader-Service Card for more information 


a 























yp Pena 1g: 


ie OUT OF THIS WORLD 
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Thermolab  ele- 
ment on bearing 
retainer of jox 
turbine. 


Y Specialists in 
Wave guide heat- 


fe Sneemo-| SPACE HEATING REQUIREMENTS 


hee Coment Since Therm-0-Lab sprayed-on elements are only .015” 
thick and weigh less than one gram/in?, the designer 
can put heat exactly where needed . . . space accli- 
mated to withstand acceleration, vibration, radiation 
and cryogenic temperatures. Its total contact to the 
surface provides maximum heat transfer. Therm-0-Lab 
offers comnlete heat system capabilities 

Container used 

to hold electro- Write or. wire 

lyte solution for 

missile battery 
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} 


Along with outer space... Diagonal Disc between | 


Celestino O. Lubatti, Italian Editor 


> 
INTERCHANGEABLE BEARINGS are used for drive 
shaft and downward-facing pressure wheel to permit ip- 
line (as shown) or right-angle arrangement of drive. Speed 


n z, 
ratio between driving and driven shafts —— — , —, 
n, Ty 


‘ 
where K is constant ratio of radii — (relative to sizes of 
1 


friction wheels), r, and r, are radii of contact circles on 
diagonal disc. Belleville or coil springs press wheels 
against diagonal disc to produce proper friction. 


A sliding diagonal disc permits stepless variation 
of speed ratio in the lamp drive of a blueprinting 
machine. The driving and driven wheels are lo- 
cated either in line or at right angles to meet 
space requirements without modification of parts. 
Elimination of belt transmission and/or large 
wheels permits simple design and relatively large 
speed range. 

A fractional-horsepower motor is flanged direct- 
ly to the drive-wheel support. Pressure wheels, 
perpendicular to the drive axis, keep the diagonal 
disc in friction contact with driving and driven 
wheels. The shift fork carrying the hub of the 
diagonal disc is on a screw-actuated, sliding shaft 
which sets speed ratio. 

The drive can be combined with step-down 
gears for further speed reduction. It was de- 
veloped by G. Oboni of Ditta G. Fiamma Sas, 
Turin, Italy. 


ker cylinder line is not drive applications. The Spacemaker is avail- 
has been, a probe into outer ein a complete range of bore sizes and 
as a practically designed, kes, air or hydraulic, and contains many 
ditime tested product. ; feat xiras Ge STANDARD ... 

re (no tie-rods) and ) EXTRA COST! Tomkins-Johnson, 

ves grec ngt! a : Jackson, Mich. for 


“ Ceupled friction dive és 
AS ETE po 


TJ ) TOMKINS-JOHNSON BLUEPRINTING MACHINE uses two right-angle friction 
a ; units permitting continuous speed variation of lamp drive 
between 1400 rpm (motor speed) and 17.5 rpm. Worm 
gearing further reduces speed range to 70-0.9 rpm to pro- 
vide slow movement for paper-feed rollers. Variable drive, 

trade-named “Discovar”, uses 0.25-hp electric motor. 


Circle 18 on Reader-Service Card for more information 
DESIGN NEWS—NOVEMBER 24, 1961 
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What are Housewares? 
Sliding shaft | your 7inc or 
Belleville springs - ; SY 
’ n nm ) oe e 
Interchangeable bearings Pressure wheel ty y= , Zs oo aluminum a Yarata)| 


Appliances? 


Friction Wheels Forms Infinitely Variable Drive 


Contact circles 





Disc hub 





1.1 ratio setting 1:10 ratio setting 
SECTION A-A 





Driven wheel 


\ oe 
SIR : 
4 & GI & GY Obata: 


Drive wheel eisnabies ADVAN ra c Equipment? 


know- — in maf Alu- 
minum ie casting design, en- 
SECTION B-B gineering and production cov- 
ers a wide range of compon- 
ent part needs from small 


comera parts.}.. 
r 
for a long life of 


dependable, trouble-free . .J. «to engine cylinders 


service, specify Moreover, ADVANCE often 
solves a product sales problem 


by — — casting engineer- 
PSC Disconnects are the fastest, easiest and most economical A T » 0 Mi A T | C = Pores The bey psc 


f king or changing connections on laboratory and 
means of making ging ance while at the same time 


test set-ups without loss of time or air pressure. - 
MULTI-COLUMN AIR INSTRUMENT and air gage set-ups con- SOLENOID VALVES z er improving casting cycles and 
nected or disconnected in seconds with a simple, easy s lowering part costs. 








Pressure wheel 
































“push-pull” action. 
SMALL—A small, lightweight coupling weighing one ounce. t That is why ADVANCE Zinc 
AUTOMATIC LOCKING—One-hand, PUSHOMATIC locking forms and Aluminum die cast parts 
a positive leak-proof seal. Available in bronze and stainless are important components 
LARGE FLOW CHAMBERS assure maximum flow. steel for pressures from zero to j everywhere in home appli- 
INTEGRAL CHECK VALVE stops the flow when disconnected. 10,000 psi . . . temperatures from ances, office equipment, pow- 
COMPRESSION-TYPE FITTING for attaching tubing to socket minus 350°F to plus 500°F . . . pipe er tools, gas engines, cameras, 
or plug requires only finger tightening. = = bh sizes from %” to 3” . for cor-...1 i surveyors’ instruments, elec. 
@ 8 tric motors and control de- Tale i a} 


Shipped rosive and non-corrosive gases, be nly 

“ liquids and vapors. oge . 

Cae snpek "Sieve than 50 years of engineer- Identifications? 
Ask for ing experience and manufacturing Consult ADVANCE about 

Sutetn 175. skill go into the construction of your die cast parts problems . . . and write for folder 
each Atkomatic Solenoid Valve. : “YOUR DOORWAY to Certified Zinc and Precision 
Before shipment, valves are factory-tested on special flow Aluminum Die Castings.” 


lines under actual operating conditions to insure functional 7 
integrity and long, maintenance-free service. en “nN 

‘RESEARCH 

ae ADVANCE 

These symbols ore 

& your poe of 
~ highest i 
. eee er TOOL AND DIE 
writefor Z and cluminom olloys Tio Rah cam one e 


and skill . . . combined with exacting quality control . 
give you a lifetime of safe, reliable, low-cost operation. 

VALVE COMPANY, Inc. “ome | ' 

PERFECTING SERVICE CO. ’ Catalog 38 years of service 37800 Mea 
aoe Siente Ave Cnpetate 6,2; * S48 WEST ABBOTT STREET no. 444 : to industry. Milwaukee 12, Wisconsin 


we See ee ee ee INDIANAPOLIS 25, INDIANA 
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(OMI OU IS 
worry-proofed 
at the factory 


Other spring fasteners may look like Tinnerman 
SPEED Nuts. But only the 7-marked ones really are 
SPEED NuTs... really are “Tinnermans”. . . made to 
highest quality and precision standards to assure 
worry-proof performance on your assembly. 

Here’s what the exclusive Tinnerman T-mark 
means to fastener users: 

Over thirty-five years of Tinnerman experience as 
the originator and largest producer of spring-steel fas- 
teners...the leader in solving your fastening problems, 

Outstanding fastener design and production experi- 


CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. 

GREAT BRITAIN: Simmonds Aerocessories Ltd., Treforest, Wales 
FRANCE: Simmonds S.A., 3 rue Salomon de Rothschild, Suresnes (Seine). 
GERMANY: Mecano Simmonds GMBH, Heidelberg. 


ence that assures you the best possible design of SPEED 
Nut, whether it is a special SPEED NUT or one of the 
10,000 SPEED Nut brand fasteners presently available, 


Stringent control of SPEED NuT quality from coil 
strip to you, including die design, production, heat 
treatment and finishing. 


Be sure you specify “Tinnerman T-marked SPEED 
Nuts” that give you better fastening, that cut parts 
and assembly costs, that never let you or your cus- 
tomer down. Tinnerman Products, Inc., Dept. 12, 
Box 6688, Cleveland 1, Ohio. 
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MECHANICAL 


Tapered Seat 


Edward W. Schrader, Western Editor 


Operating in a manner sitnilar to a valve, a plug 
unscrews two turns, allowing fluid to flow past 
its seat. Screwing the plug in again blocks the 
flow. The tapered plug uses a straight thread to 
seat its seal in the tapered bore of the nipple 


joined with the pipe line. 


O-rings, carried by the plug and located on 
either side of the tapered seat, seal on the two 
straight bores of the nipple. These O-rings serve 
as static seals to prevent leakage through either 
side of the tapered seat; although the seals do 
move with the plug each time the plug is seated 
or unseated. 


Ihe tapered plug seal is packing material, 
suitably chosen for the fluid service, with a coni- 
cal face slightly larger in diameter than the metal 
tapered plug. This creates a bubble-type seal 
when the plug is screwed into its taper. 


When used for sampling line fluid, a probe of 
the desired length is threaded into the end of the 
plug with a left-hand thread. The straight thread 
of the plug is right-hand. 


Io keep pressure drop through the probe and 
the plug at a minimum, the hole in the probe is 
the smallest area through which fluid passes. The 
end of the probe has four holes whose total area 
exceeds that of the probe inside cross-sectional 
area. Similar passageways are provided in the 
plug. The two turns required of the plug to pass 
fluid around the seat create a flow area at the 
seat larger than the flow area in the hole of the 


probe. 


Probe length varies for line size and for posi 
tion in line to be sampled. The adapter nipple to 
the plug has a left-hand thread. Either a pressure 
gage or a sample accumulator may be used on the 
plug. 


The product sampler and access fitting with 
the tapered seat seal is a design development of 
Cosasco Div., Grant Oil Tool Co., Los Angeles, 
Calif. 
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Seals Pipe-Line Sampler 




















ACCESS FITTING uses tapered seat and seal on straight- 
threaded plug to seal against leakage. Two turns of plug 
retract seal from tapered bore, allowing fluid to pass, or 
pressure be measured, without disturbing fluid line. De- 
sign avoids making and breaking of line to insert pressure 
gage or sampler. Simple valve arrangement in access 
fitting avoids valve tree on line. 


New Hydraulic Motor Design 
Provides High Torque at Low Speeds 


Heavy duty radial and 
axial bearings 


high pressure 
shaft seal 


ORBIT MOTORS... 


DELIVER MORE TORQUE PER LB 
and AT LESS COST 


The Orbit principal utilizes an internal gear mecha- 
nism to act both as a fluid displacement motor and a 
gear reducer. The outer segment is a stationary part 
of the motor housing and has internal gear teeth 
which mesh with corresponding teeth on a smaller 
gear or rotor which rolls inside the outer gear, turning 
about an eccentric axis in an ORBIT. 

The rotor gear rolls through six complete orbits 
during each single rotation of the output shaft. Thus 
an effective speed reduction of 6-to-1 is obtained. The 
use of seven fluid chambers with the inherent 6-to-1 
ratio provides 42 fluid power cycles per shaft rota- 
tion, adistinct advantage in obtaining smooth rotation. 

As it rotates, the rotor gear causes a continuous 
opening and closing of the spaces between the teeth. 
Half of these spaces are subjected to fluid pressure 
and the opposed half is connected to the return 
section of the motor. 

The rotary commutator valve distributes the fluid 
so that the pressured space rotates in phase with the 
rotor gear, thus causing continuous rotation. Motion 
of the rotor gear is transmitted to the output shaft 
by a coupling which has crowned involute splines to 
match the bores of the output shaft and the rotor gear. 

The high pressure shaft allows ORBIT MOTORS 
to be operated ‘‘in series’’ without external drain lines. 


orbiting gear 
torque generator 


commutator 
valve 


drive coupling 





100% OF MAXIMUM 


EFFICIENCY 
— Chor-Lynn ORBIT MOTOR 

















—_—4» APPROX. 
"500 





High efficiency over complete operational range 


@ Speeds from 0 to 800 rpm 

@ Torques to 3300 inch Ibs. 

@ Starting torque substantially equal to run- 
ning torque 
Full reversible—instant starting, stopping 
Only 3 moving parts 
4 types of mountings available 
3 port sizes, 7 power element selections 
Compact, light weight 


Eliminates costly and complicated power 
transmissions 


@ High volumetric and overall efficiency 
For Complete Details Write 
CHAR-LYNN COMPANY, DEPT. H. M. 


2843-26th Avenue South ¢ Minneapolis, Minnesota 


7 Char-Lynn 


h 
Char Lynn HYDRAULIC HORSEPOWER 
PRODUCTS 








| HIGH-SPEED OPERATION 


Balanced release levers 
permit high-speed 
drives. Lever “throwout” 
is eliminated for longer 
bearing life. Patented 
anti-friction rollers give 
instant release with min- 
imum pedal pressure. 


2 | ACCURATE FIT 


Close-tolerance drive be- 
tween cover and pres- 
sure plate assures 
smooth starts. Highly ac- 
curate bolt circle fits flat 
flywheels—accurate out- 
side pilot diameter fits 
counterbored flywheels. 


International model C-130 Dump Truck equipped 


with Rockford Spring-Loaded Clutch 


ne | 
A 
4 


SNe AS ellen RS UMS PB ssc” 


ry HIGH-TORQUE DESIGN 


Powerful engagement 
springs, properly spaced 
over the facing area, as- 
sure maximum driving 
contact. Compact, low- 
inertia design prevents 
gear clashing and de- 
layed shifting. 


7 Good Reasons Why idea-Men 
Count on Rockford Reliability 


GB SMOOTH ENGAGEMENTS 


Dynamic and static bal- 
ancing assures you of 
smooth, enduring clutch 
performance. Both driv- 
ing and driven members 
are balanced to elimi- 
nate vibration. 


Ey vieration DAMPENER 
Coil-spring vibration 
dampener absorbs vibra- 
tions between engine 
and transmission. Noise, 
rattle and thrash in the 
gear train are eliminated 
for smooth, quiet clutch 
operation. 


[Gy nich-test racines 


Using only the highest 
quality facings, Rock- 
ford Clutches give extra- 
long clutch life, provide 
cushioned starts, reduce 
scoring and greatly cut 
costs of downtime re- 
placement and labor. 


ROCKFORD 
SPRING-LOADED 
CLUTCH 


7 | PERFECT ALIGNMENT 


Close-tolerance splined 
hub assures-perfect disc 
alignment. Through- 
hardened hub gives long 
life. Precision manufac- 
turing and rigid quality 
control eliminate chan- 
ces for misalignment. 





Above are seven reasons why more and more design men specify Rockford 
Spring-Loaded Clutches. Equally important, ROCKFORD RELIABIL- 
ITY is due to 63 years of creative engineering, precision manufacturing 
and rigid quality control. Rockford offers complete design engineering 
service at no cost or obligation. You’re backed by a worldwide service 
network. Write today for complete details on ROCKFORD RELIABILITY. 


ROCKFORD CLUTCH 


Export Sales Borg-Warner International - 


1209 WINDSOR ROAD, ROCKFORD, ILLINOIS 
36 So. Wabash, Chicago, Ill. 
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DIVISION 
OF 
BORG- 
WARNER 


PATENTS 


Aligned Antifriction 
Shaft Coupling 


U.S. Patent 2,983,118; John R. Wicoff, Gary, Ind 


Utilizing ball and recess elements to reduce fric- 
tion, this coupling allows slight misalignment, 
sealed-in lubrication and fast assembly or dis- 
assembly. Each hub consists of a sleeve with en- 
larged end portions. A series of shallow semi- 
cylindrical channels is provided in the exterior 
surface of each end portion, and split retaining or 
locking rings are located in annular grooves at 
each end of the hub. A cage for each hub retains 
ball elements which are confined in the grooves 
and in similar grooves in a housing. 

The housing or shell consists of two comple- 
mentary cylindrical sections coupled together by 
bolts extending through flanges. Along the major 
portion of their length, the sections of the shell 
have channels corresponding with the channels 
in the hubs. The outer extremities of the two 
shell sections have inturned flanges. These 
flanges are secured to the exterior surface of the 
hubs through resilient packing and sealing 
washers and rivets or retaining rings. Thus, a fluid 
tight seal prevents dust or foreign matter from 
entering the coupling and permits the use of 


permanent lubrication. 


Cage 


Locking ring 
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Pipe Joint 


British Patent 866,902: Wilfred Noble, 
Francis H. Clews, British Ceramic Re- 
search Assoc., Queen’s Road, Penkhull, 
Stoke-on-Trent, England 


Applicable to earthenware, con- 
crete or metal pipe, this simple 
joint consists of a rubber sleeve 
with rough-patterned inner surface. 
One end_has an enlarged edge in 
which a resilient ring is inserted to 
form a bead. The sleeve is applied 
over a plain or spigot-ended pipe 
with which it makes frictional con- 
tact. The ring is rolled over upon 
the sleeve until large enough to 
engage frictionally a socket-ended 
pipe. 

When sleeve and bead are in 
position, they are pushed into the 
socket. The bead rolls over on it- 
self progressively increasing in 
volume and/or compression. With 
the pipe fully inward, the rolled- 
over portion of the sleeve is 
squeezed between spigot and 
socket. The joint allows for expan- 
sion, contraction, linear and angu- 


lar displacement. 


eer ra te 
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NEW DESIGNS, NEW GITS CATALOG 
GIVE YOU WIDEST CHOICE OF STOCK GAUGES 


Your chances are excellent to find the gauge you need among 
the 168 styles and sizes described in Gits’ new gauge catalog. 


For example, the four window styles pictured here are 
stocked in all three mounting types, and in many sizes. Also, 
note the economical new column gauges designed for easy 
installation and high visibility. Gits’ catalog also includes 
rugged brass sight-flow, column, and filler-type gauges and 
visual-feed oilers. For your new Gits View Gauge Catalog 
ask your Authorized Gits Distributor or send in this coupon. 


Gits BERos.MFs. Co. 


gauges 











Please send your new Gits View Gauge Catalog. 
We are interested in: 


(_] Window Gauges For use on: 

(_] Sight Flow Gauges Product 

(_) Column Gauges Media contained 

Se = Ce ss ["] Maintenance 


NAME TITLE 
COMPANY 
ADDRESS 


CITY STATE 
Gits Bros. Mfg. Co., 1866 South Kilbourn, Chicago 23, Ill. 


ACCURATEREMOTE CONTROL 
FOR HUNDREDS OF PRODUCTS 


-=—with Tru-Lay/Z54-WW\\. Controls 





If your products involve remote control—electrical, hy- 
draulic, pneumatic or direct—TRu-LAY PUSH-PULL FLEX- 
IBLE CONTROLS can help solve your design problems. They 
provide positive remote control over short or long dis- 
tances—up to 150 feet from the control point. Because 
they operate while flexing, they can snake around ob- 
structions. They will not buckle. They are ruggedly con- 
structed, easily installed and operated, sealed against dirt 
and moisture, and will handle jobs with as much as 1,000 
lbs. input. PUSH-PULL CONTROLS are simple, have but one 
moving part, are noiseless and give a lifetime of accuracy. 
Mechanical linkages, on the other hand, are complex. 
Unlike PUSH-PULL CONTROLS, they are made of many 
parts, wear at many points, and produce increased back- 
lash, vibration rattles and lost accuracy. 


THESE FEATURES HELP SOLVE DESIGN PROBLEMS 





Anchorages Swivel Action 


light loads 


Ah as 


Standard assemblies have end fittings with a swivel 
movement of + 8° to compensate for misalignment 


and rise or fall of lever arms. Swivel joints, and the 
sliding ends, are sealed against dirt and moisture. 


PUSAN. DATA FILE SHOWS HOW 


TO SIMPLIFY, IMPROVE DESIGN 


e Write for your PUSH-PULL 

Data File. It contains a 

complete set of engineering 

NON mT ome bulletins which describe in 

i—7, — <> : * rane detail the operation of 

— oD ash ee it ee 4 PUSH-PULL CONTROLS, their 

Machined bracket anchorage - can be furnished for i Same prac dia 
mounting any PUSH-PULL cable at the swivel terminal wae Ss AS 


*<° PUSH-PULL CONTROLS 


Automotive and Aircraft Division «> American Chain & Cable Company, Inc. 


mane 601-B Stephenson Bidg., Detroit 2 
6800-B East Acco Street, Los Angeles 22 + 929-B Connecticut Ave., Bridgeport 2, Conn. 





¥- SY 
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PATENTS 


Torque Overload Protection 


British Patent 867,715; Beteiligungs-und Patentver- 
waltungs GmbH., Altendorfer Strasse 103, Essen, 
Germany. 


This patent covers a device designed for limiting 
the torque transmitted from driving to driven 
members mounted on a common axis. The device 
consists of V-pulley rotatably mounted on a bush- 
ing keyed to a shaft. The bushing has ears con- 
taining sleeves which accommodate shear pins. 
The outer ends of each shear pin are received in 
sleeves journaled in forked holding members. 
The pins are prevented from dropping out of the 
holding members by sliding sleeves. A tie rod 
screwed into each member is slidable in a fixed 
sleeve attached to a retaining bolt, rotatably 
mounted in the V-pulley. Plate springs surround- 
ing the tie rod are clamped between a nut and a 
guide sleeve and this sleeve and an abutment 
sleeve. An ear on each holding member is con- 
nected by a tension spring to the V-pulley. 

The driving torque of the pulley is transmitted 
through the bolts and springs to the tie rods, to 
the holding members and then through the shear 
pins to the shaft. When the predetermined torque 
is exceeded, the pins shear at their weakened 
points and the shaft ceases to rotate. Continued 
rotation of the pulley causes the springs to pull 
the members and tie rods outward to rest positions 
in which the ears are clear of the device. 


Shear pin 


Tension 
spring 


Sliding 
sleeve 
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The following list compiled from recent issues of the 
Patent Gazette gives you increased coverage of new 
patents whose details may be useful to product and 
machine designers. Copies may be obtained from the 
U.S. C issi ts, Washington, D. C. The 
price is 25¢ each. 














FLEXIBLE COUPLING MEMBER 
U S Patent 3,000,197: Hans Ruegg and Richard Kelle: 


Ruti-Zurich, Switzerland, and Albert Klopfer, Stuttgart, 


Germany, assignors, by mesne assignments, to Allpatent 
AG., Vaduz, Liechtenstein 


FLEXIBLE COUPLING FOR DRIVE SHAFTING 
U S Patent 3,000,198: Ellarson R. Stout, Fayson Lakes 
N.J., assignor to Curtiss-Wright Corp 


TEMPERATURE-COMPENSATING COUPLING 
MEANS FOR LIQUID METERS 

U S$ Patent 3,000,211; Lester D. Friel, Minneapolis 
Minn., assignor to Minneapolis-Honeywell Regulator 
Co 


SPEED-CHANGE DEVICE 

U S$ Patent 3,000,229; Joseph Dennis Christian, San 
Francisco, Calif., assignor to Holo-Flite International, 
Inc., San Francisco, Calif 


PLANETARY TRANSMISSION 
US Patent 3,000,235; Howard W. Simpson, 730 Crescent 
Dr., Dearborn, Mic h 


ELECTROMAGNETIC PLUNGER PUMPS 
U S Patent 3,000,321; Leland C. Parker, Rochester, N.Y., 
assignor to General Motors Corp., Detroit, Mich 


VALVE STRUCTURE 
U S Patent 3,000,393; Wallace ]. Maynard, 6219 San 
Ricardo Way, Buena Park, Calif 


GOVERNOR 
US Patent 3,000,394; Harold Gold, Shaker Heights, and 
David M. Straight, North Olmsted, Ohio 


FORCED-AIR COOLED BRAKES 
lt’ S Patent 3,000,472; Gerald P. Sturgis, 416 W. 11th 
t.. The Dalles. Ore 


CLUTCH-BRAKE MECHANISM 

U S Patent 3,000,478; Horace Johnson Carter, Wilming 
ton, Del., assignor to Ferracute Machine Co., Bridgeton, 
NJ 


HELICAL-COIL-TYPE CLUTCHES 
U S Patent 3,000,481; Donald M. Tomko, Cleveland, 
Ohio, assignor to Curtiss-Wright Corp 


LIQUID SPRINGS 
U S Patent 3,000,622; John Hales, Hatherley, Chelten 
ham, England, assignor to Dowty Rotol, Ltd 
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New life for work-worn drawings 


. at a fraction of the usual redrawing time and cost! Now you can 
transform tired-out, tattered originals into crisp, legible drawings again. 
You can do it quickly and easily, too, without costly, tedious redrafting— 
simply by making ‘‘second originals’’ on Du Pont CRONAFLEX® Direct 
Positive Film! 

Drawings-wrinkled and dog-eared from repeated handling. . . yellowed 
and dirty with age? CRONAFLEX makes them like new again, adding the 
extra benefit of durability! And you can do the whole job in a single, easy 
step because CRONAFLEX Direct Positive Film requires no negative! Modi- 
fications can be made at any time, thanks to its excellent drafting surface. 

Direct Positive is just one of Du Pont's complete line of CRONAFLEX Engi- 
neering Reproduction and Drafting Films. To learn more about these 
products and how they can make your operation more efficient, clip and 
mail the coupon today. 


QU POND BETTER THINGS FOR BETTER LIVING . .. THROUGH CHEMISTRY 


ote us rar 


E. |. du Pont de Nemours & Co. (Inc.) 

Photo Products Department DN-11 
Wilmington 98, Delaware 

In Canada: Du Pont of Canada, Ltd., Toronto 


Please send me, with no obligation, com- 
plete technical data on CRONAFLEX Direct 
Positive Film plus detailed information on 
the entire CRONAFLEX line. 








Address 





City 
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NEW IDEAS 


TO IMPROVE YOUR 
PRODUCTS...SAVE 


COMPLETE DESIGN IDEA KIT AVAILABLE 
WITHOUT COST 


Want new ideas on how roller chain can help improve your product's 
design? New application of roller chain to stimulate design ideas? 
Then here's a gold mine of new applications—the Atlas Design Idea kit. 


It is free for the asking. File folder format includes nineteen completely 
new ways to use roller chain... shown in blueprint form. Shows roller 
chain as slat conveyor, reciprocating drive, feed roll drive, internal 
gears, external gears, flexible shaft coupling, rack and pinion table 
feed, lever actuator-and many others. 


Write today for your chain idea folder. Another step ahead by Atlas 
to offer improved products and increase the 
efficiency of the use of roller chain. Write... 


ATLAS CHAIN & MANUFACTURING. COMPANY 
Subsidiary Prudential Industries 
West Pittston, Pa, 
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Flexure Tube Supports Armature 








Coil S em 





Armature 





Virtual pivot 


Flexure tube 


Permanent Magnet Flux ——— — 
Coil Flux 
Flux add 


Pole piece - 


upper and lower 








Actuating rod 


Force take-off point 


Permanent magnet 
Pole piece 





Permanent magnet 


Flux subtract 
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Armature 




















A 














Flux subtract 


Direction of motion a 


WORKING FLUID is completely sealed from 
torque motor’s air gaps. Transducer converts 
electrical to mechanical energy and transmits it 
across sealed boundary for use in electrohydrau- 
lic, pneumatic and mechanical control systems. 
Tube has spring stiffness to restrain armature 
compatible with desired torque-motor operation. 
Permanent magnets provide polarization flux. 
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Flexure tube 7/777 : 





SER, a Flux add 
Pole piece 


ve Actuating rod 


Differential d-c current applied to coils produces 
flux which adds and subtracts from polarization 
flux in four gaps so as to upset balanced bridge 
and effect armature movement. Armature mo- 
tion is produced until restraining force of flexure 
tube balances magnetic flux. Angular motion of 
armature then is related linearly to applied dif- 
ferential current. 


1961 
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and Seals Air Gaps 


Victor W. Wigotsky, Eastern Editor 


A stainless-steel (or beryllium copper) tube acts 
as a seal and flexure support in a dry-coil torque 
motor. The tube prevents magnetic particles from 
entering the gaps and provides support and re- 
straining force for the armature. 

An actuating rod inside the tube is the means 
of force take-off, through which angular motion 
of the armature is converted to translatory motion 
of a load. The rod is brazed at one end inside 
the flexure tube. The subassembly of tube and 
actuator rod then are brazed to the armature. 





Actuating rods 


ew Industrial Retaining Ring Catalog, No. 61, 

ins complete information and engineering specifica- 

n IRR Internal and External Retaining Rings—both 

: Paxial and radial assembly—from sizes .040” to 4.125”. 

t also has information of the exclusive, time-saving, IRR 

“PRE-STACKED” Axial Assembly Rings as well as informa- 
tion on IRR Pliers and Accessories. 


MOTIONS of 10 to 15 milliradians rotation of actuating 

rod, or 0.005- to 0.015-inch displacement at point 1/2 inch 

below base cf torque motor, can be provided. Midposition | Hoge ; eae 
forces from 2 to 12 Ib can be achieved. ; =? I, a ae ; ae : 


=" sly ea ae The Industrial Retaining Ring Catalog is easy to work with 

\ , De aase ee ; 3 and from. It will greatly assist in design, purchasing and 
torque-motor frame. Armature, tube and rod then Ln eeOeES > production. 
bend as a unit around a virtual pivot point half- Sass Ce z 
way up the flexure tube. The armature is torqued | codgt 3 2g) gegen t ~~» Originators of modern retaining ring dispensing 
until the restraining influence of the flexure tube eS = 
balances the magnetic force, resulting from a dif- | xa : INDUSTRIAL RETAINING RING COMPANY 
ferential d-c current applied to the coils. Le. 57 Cordier Street, Irvington 11, New Jersey 


The bottom end of the tube next is brazed to the 





The flexure tube functions in place of two tor- SRS AIA eS RE OLY ARG REIS 


sion shafts previously used to support the arma- Use for INDUSTRIAL RETAINING RING COMPANY 
ture. The simple tube support also acts as a 57 Cordier Street, Irvington 11, N. J. 


frictionless seal which withstands pressures to FREE Samples Please, send me samples of Industrial Retaining Rings and 
5000 psi and temperatures to 500F. Only a light- the new IRR Catalog No. 61. 

weight dust cover for the motor assembly is neces- and Catalog 

sary. Previously, a heavy pressureproof cover was 

required. Company 


Name 


rhe dry-coil torque motor was designed by Street 
American Measurement and Controls, Inc., sub- 
sidiary of CompuDyne. Corp., Waltham, Mass. City . 


Si it Jia Sean as 
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More OEM's than ever before 


are swinging to FORD POWER 
...pecause 


2 te) <1 


INDUSTRIAL 
Stell |= 
SERVICE 

IS 

P/N.) - 18 - 

EVERYWHERE 


INDUSTRIAL \ 


ENGINES 


DELIVER 


MORE 
HORSEPOWER 


These are just a few of the many reasons original 
equipment manufacturers from coast to coast are 
specifying Ford Industrial Engines. 

Only Ford offers a full. line of modern, overhead- 
valve-design engines. They’re compact and modern, 
delivering more horsepower per pound of engine weight 
than ever before possible. For OEM design engineers, 
this means greater freedom of equipment design plus 
important weight savings! 

For true economy, Ford’s short 
stroke design can’t be matched .. . 
it minimizes friction and delivers 
more usable power from every drop 


at 


of fuel! And overhead valves permit faster, easier servic- 
ing. Costly downtime is further pared for your custom- 
ers by the immediate availability of parts and service. 
All the more commonly purchased replacement parts 
are stocked by your nearest Ford Dealer. 


Ford Industrial Engines range from 134 to 534 
cubic inches, including modern diesels. Most engines 
are available as foot- or skid-mounted power units. 

For dependable power that can be 
easily matched to your original equip- 
ment requirements .. . specify Ford 
Industrial Engines! 


INDUSTRIAL ENGINES 


YOUR JOB IS WELL-POWERED WHEN IT'S FORD-POWERED! 


INDUSTRIAL ENGINE DEPARTMENT, FORD DIVISION, FORD MOTOR CO., P.O. BOX 135, DEARBORN, MICH. 





( West of Rockies write to: 





> FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 6787, LOS ANGELES 22, CALIF. 
FORD INDUSTRIAL ENGINE DEPT., P.O. BOX 1666, RICHMOND, CALIF. 
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Axially Sliding, Conical Rotor 


R. F. Stengel, German Editor 


Conical rotors and stators result in compact de- 
sign of a new line of motor-brakes. With power 
off, a compression spring slides the rotor axially 
about 0.04-0.06 inch which forces the brake cone 
against a friction surface. When power is applied, 
the resultant of magnetic forces overcomes the 
force of the compression spring, releases the brake 
and returns the rotor to running position. 


The basic unit is available as a cage rotor with 
2, 4, 6 or 8 poles and 0.11-34 kw, as a slip-ring 
rotor with 4, 6 or 8 poles and 1.1-27 kw and as a 
gear motor with output speeds of 280 to 5 rpm 


and 0.4-30 kw. Sensors inside the winding moni- 


Output gears 


‘SINGLE - SPEED MOTOR 


tor temperature and stop the motor immediately 
when overheating occurs. 


A combination of two motOrs provides dual- 
speed operation. In slow range, the slow-speed 
motor acts on the output shaft through inter- 
mediate gears and through the engaged brake of 
the main motor; the main brake functions as a 
clutch. For high speed, the main brake is dis- 
engaged, the slow-speed motor rests and the out- 
put shaft is driven directly by the main motor. 


Series P and Series F (dual speed) motors are 
products of Demag-Zug GmbH, Wetter (Ruhr), 
Germany. 
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Main rotor 
Main brake 


Intermediate gears 


Simplifies Motor-Brake Design 


Output shaft Slow-speed rotor 


DUAL - SPEED MOTOR 
Intermediate geor 


Slow - speed 
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Slow- speed rotor 
Main brake 


MAIN MOTOR SLOW-SPEED SECTION 
RUNNING AND BRAKED POSITIONS of axially sliding rotors. 
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New! A rugged line of 
versatile foot switches 
from Cutler-Hammer 


These new foot switches can be stepped on, 
kneed, elbowed, palmed. You design them in 
—they’ll improve operations. Same high qual- 
ity in these foot switches you find in all Cutler- 
Hammer motor control. You get versatile op- 
eration, too. The heavy duty, side treadle 
switch has three interchangeable operating 
arrangements that can be changed easily 
just by changing position of a-nylon cam. 
Find out about the heavy-duty side treadle 
switch, standard-duty switch, palm switch and 
heavy-duty treadle switch. Send for Pub. 


LO-91-X272. 


WHAT'S NEW? ASK... 


CUTLER-HAMMER 


Cutler-Hammer inc., Milwaukee, Wisconsin + Division: Airbocne instru- 
ments Laboratory +» Subsidiary: Cutler-Hammer international, C. A. « Asso- 
ciates: Cutler-Hammer, Canada, Litd.; Cutler-+Hammer, Mexicana, S. A. 
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DRILUNGS oe SERVICES 


M.S 


PLUG VALVES 


Brass, aluminum alloy, or stainless 

steel bodies, flanged 

or unflanged, with 

TEFLON (no lubri- 

cant), brass, or stain- 

iess steel plugs! 

Flared tube, internal METAL PLUG 

or external pipe port 

connections! Ye” to 1”. 2 to 5 ports! 
Six metal-plug lubricants for many services—air, 
vacuum, water; gaseous oxygen; alcohol; gasoline and 
high octane fuels; hydrocarbons and hydraulic oils; acids 
and alkalis; and food. When you need plug valves, 
investigate Republic's broad line of standard types!!! 


And special-purpose valves, too! There is one designed 
especially for drawing off accurate, minute samples for 
GAS CHROMATOGRAPHY analysis! Another, 3” and 
4” SLURRY valves with rubber-covered 

rising plug for long 

service life! And a SLURRY 
CYLINDRICAL plug — 
type that features 

low pressure drop 

and easy turning. 


CYLINDRICAL 
PLUG 


Yes, Republic offers i 
more in plug valves! Whatdo you need? 


Stocking distributors coast to coast 334 


REPUBLIC 


FLOW e DIRECTIONAL ¢ PRESSURE 
CONTROL 


15655 Brookpark Road, Cleveland 35, Ohio 
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oW PRODUCTS 


Double-Bearing Air Inlet For Air Cylinders 


Allows Speeds to 4000 RPM 


301 


Spindle speeds to 4000 rpm on modern metal- 
working machines are possible with this 
double-bearing air inlet. The RM4 inlet has 
a special inlet seal that adjusts itself auto- 
matically through working pressure, reducing 
required maintenance. Designed with fewer 
parts, a smaller shaft and compact design, the 
unit is said to reduce vibration at higher oper- 
ating speeds. The air inlet is available on 
rotating air cylinders of 3-, 4-1/2-, 6- and 8- 
inch bore sizes. 


S-P Mfg. Corp., 30201 Aurora Rd., Cleve- 
land 39, Ohio. 
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One-Micron Filter 
Protection for Hydraulic Systems 


Particles no larger than one micron in size now can 
be removed from fluids in high-tolerance hydraulic 
recirculating systems. This represents a five-fold im- 
provement over the best previously available cart- 
ridge filters. Using MIL-H-5606A hydraulic fluid at 
80F, the “Microtube” cartridge rated flow is 4 gpm 
at 40 psi differential pressure. The cartridge is rated 
for a maximum operating pressure of 200 psi dif- 
ferential pressure. Measuring 4-1/2 inches high by 


32 


303 


1-25/32 inches in dia, the filter conforms to the 
envelope dimensions of AN-6235-D elements for use 
in Type AN-6234-4 and MS-28720-12 housings. The 
one-micron filter cartridge may be installed directly 
in existing ground support and test equipment for 
missile and aircraft recirculating systems with little 
or no alteration of system design. 
Millipore Filter Corp., Bedford, Mass. 
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Hydraulic Indicator 


Pressure Differentials Indicated 
with Simple Device 302 
If system pressure exceeds a preset limit, the red indi- 
cator button at the top of this device pops out. In opera- 
tion line pressure enters through: the top, depressing 
lower magnet and allowing the spring-loaded upper 
magnet to rise with the red button. Called a “Deltadyne”’ 
indicator, the unit is available for system pressures to 
10,000 psi and operating temperatures from —65 to 275F 
Actuating pressures are adjustable or can be factory-set 
from 1.5 to 100 psi difference. Housings of aluminum or 
stainless steel allow the units to be used in corrosive 
service, as indicators for detection of contaminant build- 
up in filters, clogging in heat exchangers or indication 
of punrp malfunction. 


Pall Corp., 30 Sea Cliff Ave., Glen Cove, N.Y. 
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Solenoid-Controlled Valve 
with Pilot Light 


A neon pilot light connected across the coil of 
this solenoid-controlled valve indicates if power 
is being applied. The valve pilot light reduces 
circuit trouble-shooting time and eliminates the 
cost of pilot-light wiring to control panels. Called 
a “Sentinel Light’, the feature is available on 
1/8-, 3/8- and 3/4-inch, 3000-psi, solenoid-con- 
trolled valves and also can be added to valves 
which are in use. 

Racine Hydraulics & Machinery, Inc., Hy- 
draulic Product Sales, 2000 Albert St., Racine, 


Wis. 


High-Pressure Seal 


The ruggedness of stainless steel is combined 
with the sealing qualities of “Teflon” in this line 
of seal rings. The “‘Astra-Seal” is said to produce 
greater tightness, durability and resiliency with 
an ability to follow the contour of the seal groove, 
surpassing rings of solid “Teflon”. Rated for pres- 
sures up to 10,000 psi, the unit is chemically 
inert, has low friction and is usable from —450 
to 400F. The seal is used in valves and lines 
carrying oil, water, liquid oxygen, nitrogen, 
helium, liquid fuels and other pneumatic, hy- 
draulic or cryogenic fluids. 

Carmac Aviation, 8414 San Fernando Rd., Sun 


Valley, Calif. 


WE BROKE A DOZEN SCREWS, BUT 


we couldn’t make this sheet 
metal insert Spin tn tts hole! 


THE INSERT PROBLEM 
A hole punched in thin sheet metal 
doesn’t provide enough surface for 
threading. You often have to supply 
the threads by installing an insert. 


But the same hole doesn’t provide 
much surface for gripping, either. The 
insert spins. 


WHAT WE DID ABOUT IT 
The insert we tested was designed 
with an augular knurl around a cone- 
shaped gripping perimeter. Here’s what 
happened: 


First: When we mated the sheets, put 
in a screw, and tightened it in the 
insert, the screw pulled the insert 
toward the sheet. It also pulled the 
teeth of the angular knurl more firmly 
into the edges of the hole, increasing 
their resistance to spin. 


We broke screws (No. 8, 10, 12, and 
Y, sizes) by overtorquing them. But 
the only effect on the insert was to 
tighten it. 


Second: When the insert was first 
pressed into the hole, the angular knurl 
displaced metal, squeezing it toward 
and into a groove around the bottom 
of the insert. This locked the insert 
against being pushed out before the 
screw was tightened. After tightening, 
the lock was intensified by the added 
squeezing pressure of the angular 
knurl. 


WE'LL SEND SAMPLES 

If you've had this insert problem, drop 
us a line on your letterhead. We'll 
send some Southco THREDS (that’s 
their name) for you to try. No obliga- 
tion, of course. Write Southco Div., 
South Chester Corporation, 232 Indus- 
trial Highway, Lester, Pa. 








THREDS ... AND THE ANGULAR KNURL PRINCIPLE 


Southco THREDS are installed by pressing into a single hole in the 
sheet, provide thread length equal to or greater than that of a 
standard nut. One insert fits any sheet thickness (see minimum 
requirement, last column in table below). Material is case hardened 
steel, Cad. plated per Fed. Spec. QQ-P-416 Type II, cl. 2, yellow 


iridite. 


ANGULAR KNURL 
(detail) 


Before 
Installation 





Teeth bite into edge 
of hole, force metal 
into locking groove 
at base of insert. 





Additional torque on screw in- 
creases force F, pulling teeth of 
angular knurl more firmly against 
sheet and putting extra pressure on 
metal in locking groove G. 


SOUTHCO THREDS™. . 


SPECIFICATIONS 





THREAD 
SIZE 


PART 
NUMBER 


A 


Cc 


Weight 
perM 
(Ibs. 


Min. 
Sheet 
Thick- 

ness 





4-40.NC 


74-11-104-13 


Yea 


-185 


%2 


1.22 





6-32 NC 


74-11-106-13 


%2 


247 


%e 


1.99 











8-32 NC 


74-11-108-13 


He 


278 


He 


2.87 





10-24 NC 


74-11-110-13 


He 


278 


He 


2.51 





10-32 NF 


74-11-210-13 


He 


.278 


He 


2.53 





12-24 NC 


74-11-112-13 


a 


312 


Ke 


4.56 





4-20 NC 


74-11-125-13 


e 


372 


He 


4.28 





THREAD SIZE 





4-28 NF 





74-11-225-13 





He 





372 





He 








4.32 
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BURGMASTER USES THESE 
VICKERS COMPONENTS 


MECHANICAL 


Servo-Controlled Hydraulic Pump 


Any number of variable low-level electri- 
cal input signals accurately vary the rate 
of pump flow from either directional port 
in this servo-controlled pump. A servo 
control valve directs low-pressure fluid 
to or from a stroker to vary the pump dis- 
placement from zero to maximum in 0.15 
sec on small units and in 0.25 sec on the 
large units. A “fail-safe” device moves the 
pump to neutral if the power fails. The 
electrohydraulic. servo-controlled pumps 
require power input only in proportion to 
the output demand. No power is lost in heat by throttling the fluid output. A complete line 
of manual or automatic-controlled equipment is available. Pumps range in size from 13 to 
169 gpm for pressures up to 1350 psi and from 5 to 108 gpm for pressures up to 3000 psi 
Oilgear Co., 1570-D W. Pierce St., Milwaukee 4, Wis. 


” Strain-Gage Protector 307 


a 

POWER. PACKAGES—A complete Vickers 
30-gallon hydraulic power supply was custom- 
designed and built for this machine. Vickers 
offers standard and custom power packages to 
meet every type of application need. Get 
details from your Vickers application engineer. 


q DIRECTIONAL VALVES—Two types of 


directional valves — solenoid operated and 
solenoid controlled, pilot operated—are used 
on this Burgmaster machine. The complete 
Vickers line of two- and four-way directional 
control valves is described in Catalog SOOIC. 


This overload protector uses mechanical stops cap- 
able of an overload factor of 30:1 and a nonlinear 
spring network that protects in both tension and 
compression. The device prevents damage to strain- 
gage cells caused by overload. Standard models are 
available for load cells from 50 to 10,000 Ib. Use 
of the unit does not require critical adjustment, 
nor does it affect dynamic response. The overload 
protector is for use in dynamometer torque mea- 
surements, electronic weighing systems, thrust 
measurements, solid-propellant tests and extended- 
range readouts. 

Lebow Associates, 14857 W. 11 Mile Rd., Oak 
Park 37, Mich. 


q MINIATURE DIRECTIONAL CONTROLS— 


Series DIL two and four-way valves are 
designed for low volume systems, are suitable 
for operation to 1000 psi and have 2 gpm 


Nylon-iInsulated Rivets 
A nylon shell on these fasteners allows electrical 
insulation capable of withstanding nearly 5000v. 


The rivets can be used for assembling relay or 


capacity. Low current a-c and d-c solenoids 
are available in all standard voltages. Write 


for data sheet DIL-1. 


switch contact pile-ups or for securing metal com- 
ponents to a chassis where it is necessary to have 
the metal components insulated. The nylon-cov- 
ered rivets are also useful for fastening ceramic or 
glass components without.danger of cracking them. 
Q The fasteners also are used where watertight or 
MOTOR PUMPS—A 5 HP, 
double-end motor pump is used 
on this Burgmaster. The complete } 


Vickers motor pump line offers I< 4 E R : 


single, double, two-pressure and 
two-stage pumps. Use of these 

o oe VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 


\otor pumps conserves space and 
eliminates alignment problems machinesy tp iii 
ADMINISTRATIVE and ENGINEERING CENTER 


ween pump and motor. Details 
available in Catalog SO0IC. Department 1562 © Detsoit 32, Michigan r" 


airtight joints are required. The “Insulets” have 
oval heads and semitubular shanks, and are offered 





in aluminum, brass, steel or other metals. The 


nylon covering extends slightly beyond the rivet’s 








head circumference and along the shank beyond 
the end of the- metal rivet. 
Pylon Co., Inc., Attleboro, Mass. 
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Magnetic Plug for 
Processing Equipment 309 


By using multiple-pole magnets, 
this magnetic plug retains its 
effectiveness after many ferrous 
pieces have been trapped. With 
a conventional two-pole magnet 
it is possible to short-circuit the 
magnetic field, making it less 
effective for further attraction. The 
“Tedeco Chip Trap” is intended 
for use in the fluid circuits of 
large processing equipment 
where trapping and holding of 


ferrous debris are important. Plug 





bodies are galvanized cast iron, 
magnets are  corrosionproof 
“Alnico” alloy. Six sizes are avail- 
able, from l-inch NPT having 4 
poles and rated at 5-1/2-lb hold- 
ing power, to 3-inch NPT with 8 
poles at 70-lb holding power. 
Special sizes and threads may be 
ordered. 

Technical Development Co., 
305 S. Chester Pike, Glenolden, 


Pa. 


e 


Circle 32 on Reader-Service Card 








on 


2 


ANTTI RAIHA, CHIEF ENGINEER, BURGMASTER CORP. SAYS: 


“Hydraulic and tape controlled turret drills 
need sensitive, reliable power systems...” 


“é 


in order to control tool penetration and table 
positioning where location tolerances must be held to 
.00l-inch. We’ve worked with Vickers hydraulic power 
systems since 1951, beginning with our automatic hydrau- 
lic models, we are increasing our activity in this area as 
the demand for turret drilling machines and tape con- 
trolled machines grows. 

“In addition to the machine shown, we use Vickers 
hydraulics on seven different standard models as well as 
on many specially designed variations of these standard 
machines. We rely on Vickers hydraulic power systems, 
not only for their unusually high quality, but because they 
are easy to maintain and we have the additional assurance 
of the availability of their worldwide service organization. 

‘Because Vickers application engineers have given us 
close cooperation and have a thorough understanding 


of our requirements, we’ve been able to develop systems 
that provide long, trouble-free life.”” 

Whether you are building standard or special purpose 
machinery, your power and control requirements can be 
met precisely and economically by the proper application 
of hydraulic systems. Typical Vickers components and 
systems used by Burgmaster are shown on the facing page. 
They are part of the broadest line of top quality hydraulics 
available anywhere. 


ICKERS. 


VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
Machinery Hydreulics Division 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1562 ¢* Detroit 32, Michigan 
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This is an advertisement seeking critical materials. : Number 10.in a series 


Wanted: 


25 POUNDS 
LUNAR DUST 





For environmental testing of switches 
and indicator lights we manufacture for space vehicles 
and interplanetary industrial equipment. 


For detailed product data write: 


CONTROLS COMPANY OF AMERICA 
CONTROL SWITCH DIVISION 
1420 Deimar Drive, Folcroft, Pennsylvania 


Manufacturers of the Electrosnap and Hetherington full line of switches, controls and indicators for al! military 
and commercial applications. Ali standard units stocked for immediate delivery by leading parts Distributors 


Circle 33 on Reader-Service Card for more information 


MECHANICAL 


Absolute Pressure 

Relief Valve 310 
This absolute pressure relief valve weighs only 
0.3 Ib but will maintain the pressure within an 
instrument compartment to a specified absolute 
value. The P/N 26100 is a single-stage, directly 
operated, relief valve incorporating a balanced 
poppet and an aneroid bellows. The valve can 
regulate the pressure of a compartment to +0.25 
psi from standard sea level to space at a constant 
nominal flow of 8 SCFM. The valve shows a 0.3- 
psi shift for 1 atmosphere change in ambient 
pressure. 

lyne Contrels Corp., 90 Gazza_ Blvd., 


Farmingdale, L.I., N.Y. 


Aeroc 


Valve Switches 
Automatically 


"EO" Ring 


A single ball is the only moving part in this 
selector or directional valve. Controlled by the 
inlet port having the greatest pressure, the ball 
shuttles to one side and remains there until 
the flow direction is changed or pressure be- 
comes greater on the opposite side. Used in hy- 
draulic or pneumatic circuitry, the valves are 
designed for operation on pressures from 10 to 
200 psi. They are available for 1/4- or 3/8-inch 
pipe. Other valve styles are obtainable for oper- 
ation to 1000 psi. 

Airmatic Valve, Inc., 7313 Associate Ave., 
Cleveland 9, Ohio: 


* 
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116 reasons why we can help you put 
your finger on the right plastic faster 


Me ae 
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Y) . 
1L&G grades of Vulcanized Fibre... 1S grades tor printed circuits... 


This will give you an idea of how fast help, samples, or more informa- 
surely National can help you pin- tion, contact your nearby NVF sales 
point exactly the plastic you want. office. You'll find the phone number iJ ef ES ra 
National has the broadest line in in Sweet’s Product Design File 
the industry, including standard 2b/Na. Or write NVF, Dept. TF, 
forms, precision - fabricated parts, Wilmington, Del. It’s a direct line 

4 NATIONAL VULCANIZED FIBRE COMPANY 
and a huge stock of many grades to the one best material per dollar w MINOTON 90 DELAWARE 
ready for immediate shipment. For of design performance. In Canada: NATIONAL FIBRE COMPANY OF CANADA, LTD., Toronto 3, Ontano 


MARK FOR THEIR ACETAL RESIN N 





Practical 
Design Tips 


No. 4 of a series 
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BALL PLUNGERS WORK BETTER than spring plungers 
when side loads are involved. Balls won’t bind from 
side thrusts, retract easily. Available in 10 standard 
sizes from 4-48x3/16” to 5/8-11x1”. Various end pres- 
sures. Special sizes and end pressures made to quan- 
tity orders. 


NEED A SMALL, LIGHTWEIGHT, SPRING-LOADED LATCH? 
One enterprising designer modified a standard Vlier S-88 
Spring Stop that did the job perfectly. Entire latch weighs 
less than 1/3 oz. Body is die-cast aluminum; plunger is 
heat-treated alloy steel. Various plunger pressures. Avail- 
able on quantity orders only. 
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Hundreds of companies are now saving by using 
off-the-shelf Vlier products like the ones shown 
below. These simple, low cost, precision parts save 
designers time and, in many cases, simplify product 
design and manufacture. Why not investigate their 
possibilities today. 


TORQUE-LIMITING WRENCH for assembling small parts, 
adjusting set screws, etc., is easily made from a Vlier 
Torque Handle and a length of hexagon stock. Prevents 
over-tightening, and subsequent damage to parts. End 
pressure is adjustable from 15 to 200 lbs. 


FREE IDEA BOOKLET. Illustrations in this 16-page booklet 
show how others have profited from the use of Vlier prod- 
ucts. Illustrates both the usual and unusual applications. 
May suggest ways you can save. Write for your copy today. 


WLIELP 


Engineering Corporation 
A subsidiary of Barry-Wright Corporation 
8900 Santa Monica Blvd. * Los Angeles 46, California 


Card for more information 
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Hydraulic Accumulator with 


Polyurethane Hat 312 Cambridge 
| Cambriloy 35-19 
i Nd 0 | 8)  — ) —) 


* 


A polyurethane “hat” or diaphragm al- 
lows simpler design and the use of fewer 
parts in this hydraulic accumulator. Re- 
placing the usual rubber “hat”, the 
polyurethane allows elimination of the 
guide spring and the retainer plate from 
the diaphragm. Three times as strong and 
having greater chemical and temperature 
resistance (—80 to 250F), the accumulator 
has an increased hat life, easy mainte- 
nance, increased capacity and a reduction 
of failure through overcharge. 

Special Products Co., Box 592m, 
Golden, Colo. 


Adjustable 
Relief Valve 


Fights Flux Attack to Cut Brazing Costs 


Because of the severe destructive effects of flux used in aluminum 
and copper brazing processes, proper alloy selection and quality 
construction are the only answers to long belt life in this type of 
operation. Cambridge Cambriloy 35-19 Metal-Mesh Belts have 
successfully withstood flux attack in many copper brazing in- 
stallations for as long as 6000 hours, giving users continued 
production of quality parts while cutting operating and mainten- 
ance costs. 


There is a complete line of Cambridge Belts in special and 
standard metals and alloys to meet your specific requirements— 
custom built in any weave to insure the most efficient processing. 


Experienced Cambridge Field Engineers—experts in their field— 
are available to discuss your needs and help you select the best 
belt suited to your operations. Or, they can offer you sound 
: etl seal ann oni tei theal advice on the installation, operation and maintenance of your 
sehed is ee oie tassel ay Cambridge Belts. Talk to your Cambridge man soon. He’s listed 
switches in the actuator. The actuator in the Yellow Pages under “Belting, Mechanical.” Or, write for 


motor turns an eccentric cam which alters free 130-page reference manual 
the compression of the relief valve con- 


Two pressure settings are possible with 


this motor-adjustable relief valve. The 


trol spring, changing the line pressure 

required to open the valve. The BT-06 

valve is equipped with a 115v a-c motor 

and is for use on 3/4-inch hydraulic lines. The Cambridge Wire Cloth Co. 
Double A Products Co., subsidiary of ¥E DEPARTMENT D * CAMBRIDGE 11, MARYLAND 

Brown & Sharpe Mfg. Co., Manchester, Manufacturers of Metal-Mesh Conveyor Belts, Flat Wire Conveyor Belts, 

Mich. Wire Cloth, Wire Cloth Fabrications, Gripper® Metal-Mesh Slings 


Circle 36 on Reader-Service Card for more information 





MECHANICAL 


Shouldered 
Sealing Device 














This sealing device uses a “Teflon” cap sup- 
ported on an elastomer ring with an unusual 
cross-section. The ring provides shoulders; 
making it self-centering in the groove and 
preventing the cap from tipping in installation 
or operation insuring a positive seal to 3000 
psi with no spiral failure. The “Teflon” sealing 
surface provides low break-out friction and 
friction. Called a “Plus 


minimum running 


Seal”, the unit is offered as a set consisting of 


the “Teflon” cap and the elastomer ring. The 


seals may be installed in standard MIL-P- 
5514D O-ring grooves. 
W. S. Shamban & Co., 11617 W. Jefferson 


Blvd., Culver City, Calif. 


Miniature Compressors 


These oil-free units weigh between 3 and 8 Ib 
complete with motor, provide pressures to 100 
psig, at volumes to 3 SCFM. They are said to 
be about 1/10 the size of compressors produc- 
ing comparable volumes and pressures. Units 
require 3-phase, 400-cycle power. 

Applied Pneumatics, Inc., 740 Colfax Ave., 
Kenilworth, N.J. 
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Performance, application 
and operating characteristics 


of new 2500psi! 
hydraulic vane pumps 


By: Robert A. Manogue 


Pumps/Controls Product Manager 
Denison Engineering Division 
American Brake Shoe Co. 


In designing hydraulic circuits, it is 
normal to limit line velocities to a 
maximum of from 15 to 20 feet per 
second. This permits the use of the 
smallest practical lines, valves and 
fittings. Pressure drop in trans- 
mitting the fluid is thus dependent 
on flow velocity, number of valves 
and fittings and line length. For 
example, if the pressure drop of a 
given system is 50 psi, it represents 
a loss in transmission of 5% for a 
1000 psi system and a loss of only 
2% for a 2500 psi system. Power 
loss in transmission is reduced 60% 
by using 2500 psi components. 

Net advantage is a more efficient 
hydraulic system with lighter weight 
and less cost-per-horsepower in 
smaller, more easily installed com- 
ponents than is possible with com- 
parable lower pressure systems. 


PERFORMANCE 
CHARACTERISTICS 


Based on these inherent advantages 
for 2500 psi, Denison has engineered 
and produced a new series of “T1C” 
vane pumps with rated deliveries of 
8, 11, 14 and 17 gpm at 1200 rpm 
and zero psi. Major considerations 
in designing the new pump were: 
Higher efficiency, speed and pressure 
for continuous duty to 2500 psi and 
2500 rpm—as well as lower cost, ease 


EFFICIENCY — % 


of maintenance and compactness. 
The T1C pump shaft will support 
a radial load of 479 pounds at the 
center of the keyway. 


PUMP CONSTRUCTION 
The pump is a “cartridge” type de- 
sign for quick, convenient servicing. 
It consists of a housing which pro- 
vides an inlet connection, a bore for 
support of the shaft bearing and 
shaft assembly. The lip-type’ shaft 
seal is located outboard of the front 
bearing in the housing to permit 
bearing lubrication, using the fluid 
being pumped. A larger bore con- 
tains a floating front port plate, 
spring-loaded against the cam ring. 
The port plate is positioned radially 
Ee ©) 100 REM 2 
ttt 0A @ 1800 RPM 
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OPERATING PRESSURE — PSI 


PERFORMANCE CURVES demonstrate 
high volumetric efficiency of new 2500 psi 
Denison vane-type hydraulic pumps. 
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DELIVERY G.P.M. 


HORSEPOWER 


by a dowel pin between the housing 
and port plate. The cam ring is 
located in a close-fitting bore and 
positioned radially by a dowel pin 
between the end cap and cam ring. 
Besides retaining the cam ring in 
the housing, the end cap contains 
suction and pressure cores and the 
outlet connection. 


To simplify piping, the end cap 
can be rotated to any one of four 
positions. The port pads on the 
pump match the four-bolt SAE port 
pads. An SAE “B” size mounting 
flange is provided on the standard 
pump. An alternate SAE splined 
shaft is available. 


OPERATING CHARACTERISTICS 
In operation, oil enters the pumping 
cavity through cast ports in the port 
plate and end cap. Oil is carried 
around to the discharge ports in the 
end cap and out the outlet port. The 
pump is internally drained at all 
times. The end cap contains a cored 
passage behind the bearing which 
allows a flow of oil through the bear- 
ing back to suction, keeping the 
bearing cool and minimizing wear. 


A unique feature of the T1C pump 
is the floating front port plate which 
is free to move axially within limits. 
It utilizes hydraulic pressure to 
counteract internal hydraulic pres- 
sure that tends to separate the ele- 
ments of the pumping cartridge after 
the pump is primed and delivering 
pressure to the circuit. A light spring 


2 4, 4-8634 





OUTLET PORT 





ROTOR AND CAM RING ASSEMBLY 


FRONT PORT PLATE 


HOUSING 








BALANCED VANES 


BALANCED OPEN-END VANE DESIGN 
assures low wear through continuous pres- 
sure balancing which relieves hydraulic 


bearing loads between vanes and cam ring. 


ROTOR AND CAM RING ASSEMBLY 
with large inlet ports for improved suction 
characteristics. Rotor is balanced axially 
and radially for consistently high volu- 


is used to hold the pumping cart- 
ridge together when there is no pres- 
sure in the system and for starting. 
The floating plate construction mini- 
mizes scoring the wear faces on the 
front port plate and the end cap. 


Oil flow in the pump is always 
from the inlet in the housing to the 
outlet in the end cap. Shaft rotation 
may be changed by simply reposi- 
tioning the cam ring. Arrows 
indicate desired direction of rota- 
tion. The pump can be either flange 
or bracket mounted. 


Other characteristics include: Oil, 
150-300 SSU @ 100°F. Viscosity 
index, 90 or above. Minimum run- 
ning viscosity, 65 SSU. Maximum 
viscosity at starting temperature, 


metric efficiency and long life. 


7500 SSU. Data was determined 
with petroleum base oils. 


APPLICATIONS 
Among particularly suitable appli- 
cations for new T1C pumps are: 
Mobile equipment—including earth- 
moving units, trucks, buses, tractors 
and power shovels where 2500 psi 
power can mean lower weight, in- 
creased payloads and greater user 
operating profit. Special machinery 
—including extrusion presses where 
the compact pump puts more power 
into less space. Automated produc- 
tion equipment—where feed circuits 


and index mechanisms benefit 
through the increased operating 
efficiency and low maintenance of 
2500 psi hydraulics. 


DESIGNERS and 
ENGINEERS 


New 8-page 
Bulletin 200A 
includes specifi- 
cations, perform- 
ance and operat- 
ing application 
data on new 
2500 psi Denison balanced-vane hy- 
draulic pumps. Write for your copy. 


DENISON ENGINEERING DIVISION 
American Brake Shoe Company 
1190 Dublin Road « Columbus 16, Ohio 
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Frameless Torquemotor 


Eliminating the gear train provides a very high 
order of angular resolution and response at 
the load. Providing a peak torque of 60 oz-in 
with an input power of 32w, the torquemotor 
has a theoretical acceleration at stall of 5450 
rad/sec?. Time constant for the motor is 0.0009 
sec. Based on a frameless unit, the DCTM 29-2 
measures 2.8 inches in dia, is 1 inch wide and 
weighs 14 oz. Standard models range from peak 
torques of 20 to 350 oz-in. 

Giannini Controls Corp., 1600 S. Mountain 
Ave., Duarte, Calif. 


Motor Adds Pulses 


The output shaft of this stepping motor turns. 
9 deg each time an electrical step signal is 
applied. “Add” pulses step the shaft clockwise 
and “subtract” pulses counterclockwise, with 
forty pulses required for each revolution. The 
Model 611 stepping motor has 20 axial slots 
forming 10 pole sets for the armature. Four 
pole sets form the field structure. Direct cur- 
rent applied to the field coil causes the arma- 
ture to rotate one step with each input pulse. 
Rotor inertia is 0.012 oz-in? with maximum load 
inertia of 0.12 oz-in?. The motor will respond 
to a driving frequency from 0 to 6000 eps, pro- 
viding operation from 0 to 9000 rpm. No-load 
position error per step is only +0.5 deg (non- 
cumulative). The motor is used for positioning 
code discs or transporting tape in accurate 
steps in computers. 

U. S. Science Corp., 5221 W. 102nd St., Los 
Angeles 45, Calif. 





How to get a pump and motor into 
the smallest possible space 


by E. H. Schanzlin 
Chief Engineer, Tuthill Pump Company 


Today’s designer faces stringent 
limitations on space and weight in 
more and more of his assignments. 
Miniaturization is the order of the 
day. Even if we exclude rockets, 
missiles, aircraft and similar appli- 
cations, reducing the size and weight 
of pump and motor combinations 
can result in significant savings. 

Compactness simplifies assembly 
operations . . . lowers production 
costs. Reduced weight means lower 
shipping expense. Elimination of 
components such as couplings, bases 
and adapters can mean substantial 
savings. And often a compact unit 
can provide the only feasible answer 
to a tough design problem. 


Special Combinations 
Developed 

Five years ago, Tuthill’s engineering 
department initiated a special pro- 
gram to develop compact pump and 
motor combinations to provide the 
greatest possible savings in space 
and weight. The units on this page, 
plus others in our stock and on the 
drawing boards, are a result of this 
intensive and continuing program. 


Powermite for OEM 

For original equipment applications 
involving substantial quantities, 
Tuthill’s engineers have developed a 
special design in which the pump 
and motor are combined in one unit 
which takes up no more space and 


POWERMITE 


: 


Iie 8K" ——..| 
weighs no more than a standard 
electric motor. The typical Power- 
mite above, used in a hydraulic ap- 
plication, has a capacity of 16 gph 


Tuthill manufactures a complete_line of 
positive displacement rotary pumps in 
capacities from 1/3 to 200 gpm; for pres- 
sures to 1500 psi; speeds to 3600 rpm. 


at 350 psi despite its small size. 
Each Powermite is specially de- 
signed to meet the exact require- 
ments of a specific OEM application. 


Standard Units from Stock 


In addition, Tuthill provides a wide 
selection of standard combinations 
immediately available from stock. 
Unlike the Powermite, the stock 
combinations can be furnished in 
single units, or any desired quantity. 


‘+ 


5° 
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Here is a typical combination . . . 
series 42 totally enclosed ball bear- 
ing motors supplied with ratings 
from 1/12 to 1/6 hp, in combination 
with pumps with capacities of 20 to 
45 gph at pressures to 200 psi. 


Series 48 Combinations 


A selection of series 48 combinations 
are normally supplied with totally 
enclosed fan-cooled motors of either 
split phase, capacitor or 3 phase con- 
struction, with ratings from 4 to 4% 
hp. Pumps supplied in these combi- 
nations range from 20 gph to 360 
gph at pressures to 360 psi. A typi- 
cal combination measures only 
75%" x 10%’. 

Series 56 Units Available 


Series 56 units measure 6'44” x 
113g” as shown. They are offered 
in a complete range of motors from 
{to 1lhp... which can be coupled 


SERIES 42 


SERIES 56 





with pumps with capacities from 20 
to 360 gph at pressures to 500 psi. 


Many Others Available 


Many other pump and motor com- 
binations are available with ca- 
pacities up to 50 gpm and for pres- 
sures to 500 psi. A new selection of 
closed coupled units will soon be 
offered with motor ratings to 5 hp. 

Motors are normally furnished for 
1725 rpm. However, they are usu- 
ally available for 3450 and 1140 rpm 
as well. Explosion proo* construc- 
tion and double shaft extensions on 
motors are also furnished. Built-in 
relief valves and other modifica- 
tions are optional. 


Special Flange 
for Plate Mounting 


For many applications a special 
mounting for close-coupled pump- 
motor combinations offers distinct 
advantages. Shown below, it allows 
the pump and motor to be mounted 
on any plate of sufficient thickness 
to bear the weight of the unit, by 
simply cutting a circular hole of 
sufficient size to allow the passage 
of the pump. It is particularly con- 
venient for mounting on tanks, 
where it greatly simplifies piping 
arrangements. Through elimination 
of mounting flanges it further re- 
duces space and weight. 


PLATE MOUNTING 














Send Us Your Problem 


In addition to these, Tuthill has 
developed a wide range of solutions 
to special problems involving pump- 
motor combinations. If you are try- 
ing to fit a pump and motor into a 
small space, take advantage of our 
experience. Write and give us the 
details. 


PUMP COMPANY 


943 East 95th Street, Chicago 19, Illinois ‘s. 


Circle 38 on Reader-Service Card for more information 


DESIGN NEWS—NOVEMBER 24, 


ELECTRICAL 


Custom-Shaped Networks 


The problem of getting the necessary parts into 
the space available can be eased by the use of 
these RCL networks. Manufacturers using ladder 
networks, attenuators, bandpass filters or other 
RCL combinations can purchase them to exact 
electrical and physical specifications. The com- 
pletely assembled epoxy-encapsulated modules 
fit any given size and shape. The custom circuits 
also are available in hermetically sealed packages 
with header terminations to meet customer 
specifications. 

Key Resistor Corp., 321 W. Redondo Beach 
Blvd., Gardena, Calif. 


Rotary Key Switch 





Requiring .a key for operation, this rotary switch 
maybe supplied with one or two wafers and from 
2 to 12 positions. Available in a variety of : circuit 
combinations, these compact switches allow the 
key to be removed in either the “on” or the “off” 
position. The device has a 5/16-inch long bushing 
for single-hole mounting and was designed for 
fans or air-conditioning units. 

Cutler-Hammer Inc., 315 N. 12th St., Milwau- 
kee 1, Wis. 


1961 





SPDT 
Reed Switch 320 
A switch assembly for reed relays 
now is offered with single-pole, 
double-throw contact configura- 
tions. The switch consists of two 
fixed contacts and one movable 
magnetic reed. The movable con- 
tact is spring-loaded against the 
normally closed nonmagnetic fix- 
ed contact and is magnetically 
actuated to the normally open 
magnetic contact. The design pro- 
vides a normally closed reed 
switch without biasing the switch 
with magnets. Elimination of the 
biasing magnets reduces the space 
requirements for compact assem- 
bly. Life expectancy of the unit 
is in the millions of operations at 
full ratings. The contacts will 
switch up to 40w a-c resistive 
load at 250v with a contact resist- 
ance from 25 to 40 milliohms. 
Operating time is 0.5 millisec on 
make and 2 millisec on break. 
Hamlin, Inc., Lake Mills, Wis. 
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A GRAPHIC, 
MONEY-SAVING STORY 
OF REVERE BRASS RO 


BEFORE using Revere Brass Rod 


10 INSPECTORS 


AFTER using Revere Brass Rod 


REJECTS RAN 
AS HIGH AS 40% 





2 INSPECTORS 


A prominent manufacturer of electronic gear was having 
difhculty with wafer-like brass discs used to maintain the 
fidelity of tone in its equipment. Rejects were running as high 
as 40% and a staff of ten inspectors was needed to keep “ 
on these seemingly-minor parts 

Revere’s Technical Advisory Service was called in for 
consultation with the manufacturer's engineers. Working 
together, they found the reasons for the high rejection rate 

ordinary free-cutting brass rod from which the discs 
were cut, just couldn't do the job properly. Likewise they 
found the solution. 

Rigid control of molecular structure of the alloy . . .“"kid 
glove”’ treatment at the Revere mill . . . careful quality control 
all down the line . . . these produced a brass rod that cut the 
number of inspectors from ten to two and the rejects from as 
high as 40% to a startling low of six pieces in 30,000! 

Although this rod has a premium price tag, such great 


ONLY 6 REJECTS 
IN 30,000 PIECES 


savings per-unit are possible that even the most exacting 
purchasing executives have been unable to work out a better 
way to handle the problem. 

This story is typical of the kind of savings that can be 
realized when you work hand-in-glove with your suppliers. 
It shows how higher first costs sometimes can be made to 
become lower final costs. Why not bring your metal problems 
to Revere for solution? 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 

Executive Offices: 230 Park Ave., New York 17,N.Y 

Miliss Rome. N.Y.; Baltimore, Md.; Chicago and Clinton, I/1.; 

Detroit. Mich.: Los Angeles, Riverside and Santa Ana, Calif.; Neu 


Bedford and Plymouth, Mass.; Brooklyn, N.Y.; Newport. Ark.; 
Fr. Calboun. Neb. Sales Offices m Principal Cities 


Distributors Everywhere 





ELECTRICAL 


Sensitive 

Solid-State Relay 321 
Output loads of as much as 250w contin- 
uous duty are controlled with only 0.25- 
microwatt control power in this solid-state 
relay. Switching is performed by a silicon- 
controlled rectifier driven by a magnetic 
amplifier. Snap-action is provided by a 
feedback circuit. The “ultRelay” automati- 
cally resets upon de-energization or low- 
ering of the control power to drop-out 
level, which can be as low as 10 percent 
to provide positive switching. The switch- 
ing level can be adjusted externally. The 
unit is housed in an anodized-aluminum 


oxi” 


OO hg 


Bae eli Bat thet kita! 8 


case, electrically isolated from internal 
circuitry and available with several stand- 
ard basings. Isolation also is provided be- 
tween load and control circuits. Absence 
of mechanical contact, bearings or moving 
coils allows a life in excess of one million 
cycles over an ambient temperature range 
from —20 to 160F. Size of the unit is 3 by 
3-1/2 by 3-1/2 inches and weight is 2.2 lb 
maximum. 

Airborne Accessories Corp., Industrionic 
Div., 5456 W. Washington Blvd., Los Ange- 
les, Calif. 


NEW! 


ALTERNATE ACTION 
LIGHTED PUSHBUTTON 


Reliable snap-action switches 


Here is a new concept in ultra-small lighted pushbutton 
switches for control with integral simultaneous visual 
indication. Switches in the ‘‘300"’ series are designed for 
military and industrial electronic control panels where 
space is an important factor. 


In less than one cubic inch: double-pole double-throw 
switching; two integral lamps; choice of 15 combinations 
of two-color display screens. Alternate-action operation 
(push on—push off). Designed to conform to MIL-S-6743, 
MIL-S-6744, and MIL-E-5272. 


Within the assembly are two SPDT switches, rated 7 
amps. 115-230 vac or 28 vde. A 5-volt sub-miniature lamp 
is under each half of display screen and there are 15 
combinations of color display available. The complete unit 
snaps into panels 0.047 in. thick or greater. No installa- 
tion tools needed. Minimum mechanical life is 100,000 
operations. Lamp life is 60,000 hours at rated load. 


Available in the same size are a momentary-action 
switch, and an indicator unit without switching function. 


NOTE - 

A\-.8907922 wide SLOT FOR 
ADJACENT MOUNTING OF 
UNITS. FOR INDIVIDUAL 
MOUNTING .890*: X.812 MIN 
RECTANGULAR HOi 


LAMP LOCATION 


.047 MIN PANEL 
THICKNESS 
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Subminiature 
Silicon-Controlled Rectifier 





Silicon-controlled rectifiers now are manu- 
factured in subminiature sizes. The small 
units have d-c ratings to 200v and 350 ma 
with a pulse capability to 10 amps, while re- 
quiring only 2 ma trigger. The subminiature 
units are obtainable both in conventional 
out-line and in in-line configurations for 
welded modules and printed circuits. 

Solid State Products, Inc., One Pingree 
St., Salem, Mass. 





Tapered-Winding 
Rheostat 


for electronic control panels 


CUSTOM-BUILT CONTROL PANELS REQUIRE CAREFUL SELECTION OF SWITCHES 





Immediately available are hundreds of small size switch 3. Synchronized “one-shot"’ pulse circuit. 
units with variations in dimension, electrical capacity, 4, Compact, 4-pole snap-action pushbutton. tends only 11/16 inch behind the mounting 


shape, appearance and circuitry. All have undergone 5, Lighted pushbutton, modular design, barrier mount. | panel, the Model “E” rheostat will dissipate 
apie tests in the most complete test laboratory Of Lighted pushbutton, electronic “one-shot” switch-circuit. 
itS KIN. 


Although it measures 7/8 inch in dia and ex- 


12-1/2w. In addition to the high-power dis- 
7. Two-color lighted pushbutton, snap-in flange mounting. | sipation, the rheostats are available with 
Shown above and briefly described here are only a few 8. Bushing mount lighted pushbutton, high capacity, 2-ckt | _customer-specified tapered windings. Ad- 
of the hundreds of types of switch assemblies available. switch. | vantages of the tapered windings are more 

For more information and for experienced help in selec- linear control of some loads, higher maximum 
1. Electronic switch-circuit for bounce-free voltage output. tion, contact one of our many branch offices listed in 
2. Light force, rapid repeat pushbutton. the Yellow Pages, or write for Catalog 67 and Bulletin 22. 


resistance values for a given current rating 
and production of specific resistance-versus- 
rotation curves. The rheostats feature ceramic 
hubs, independent contact-arm pressure, 
vitreous enamel coating and metallized 


graphite contact. Linear rheostats also are 
MICRO SWITCH, FREEPORT, ILLINOIS Hone J well | offered, with 23 stock sizes to 5000 ohms. 


A division of Honeywell Ohmite Mfg. Co., 3645 Howard St., Skokie, 


in Canada: Honeywell Controls, Limited, Toronto 17, Ontario 4 | C RO SWITCH Precision Switches | WM. 
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AC OR DC—FOR EFFICIENT, RELIABLE, LOW-COST 
POWER, SPECIFY LEECE-NEVILLE MOTORS 


The world’s largest independent supplier of fractional horsepower 
D.C. motors for automotive use also offers you a complete line of 
quality A.C. motors capable of meeting U.L. and C.S.A. application 
tests. Advanced design and modern manufacturing facilities assure 
peak performance and delivery to your schedules. Select a basic 
unit, let us help you adapt a basic unit, or we will custom-engineer 
a special motor to your requirements. 


For information on A.C. motors, write The Leece-Neville Company, 
Dept. DN-11, Georgia Division, Athens Highway, Gainesville, Georgia. 
For D.C. motor data, write D.C. Motor Div., Cleveland 3, Ohio. 
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Universal 
Communications 
Transistor 324 
A low-cost universal com- 
munications transistor, a 
2N987 in the TO-18 case, 
and 2N2084 in the TO-33 
case, is available for HF and 
VHF communications. The 
PADT germanium _alloy- 
mesa transistor combines 
high breakdown voltage, 
high beta and high frequen- 


| cy for use in RF and IF am- 


plifiers in mobile, airborne, 
instrumentation and _ radar 


IF applications. Typical 


power gain is 14 db at 100 
me, beta (hfe) of 140, break- 
down voltage (BVcbo) of 40+ 
and an output capacitance 
(Cob) of 2 MMF. The 2N987 
is priced at $1.55, the 
2N2084 at $1.25 each in 
1000 lots. Sample and pro- 
duction quantities of the 
transistors are obtainable. 

Amperex Electronic Corp., 
Semiconductor and Special- 
Purpose Tube Div., 230 
Duffy Ave., Hicksville, L.I., 
N.Y. 


CHROMALOX “Redhead” 
CARTRIDGE HEATERS 


PACK MORE HEAT into the same space. 


You just can’t beat these rugged, highly efficient cartridge heaters for heating 
dies, platens, molds and similar types of processing equipment. You get up 
to 5 times more heat power than with standard cartridges. And because heat 
recovery is much faster you can step up your cycles. Chromalox “Redheads” 
are available in a wide range of diameters, lengths and ratings to give you 
the output to meet every spot-heating job. Write for Bulletin PC101. 


CHROMALOx | 
ELECTRIC HEAT 


EDWIN L. WIEGAND COMPANY 
7561 THOMAS BOULEVARD, PITTSBURGH 8. PA 


COMFORT |+ 
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molded in 
one-piece.. durometers 


eliminates 
fabricating 
costs! 

& 

improves 
quality! 

. 

Dual durometer increases 
process lets you design 


combine hard- og oge 
soft sections in Mexibility! 
one piece... with one-opera- 
tion economy. Ask to see 
samples! 


GEAUGA INDUSTRIES CO. 


A Subsidiary of Carlisle Corporation 
MIDDLEFIELD, OHIO 


Drain Manifold 
60 and 80 Durometer 
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Lamp 
Signals Burnout 325 


Designed primarily for use as a 


signal or indicator, this twin-fila- 


ment miniature lamp_ indicates 
the need for replacement. One 
filament supplies the major por- 
tion of the light output; the other 
is designed for long life. When 
the first filament burns out, the 
second still functions as an indi- 
cator but at reduced candlepower. 

Chicago Miniature Lamp Works, 
Dept. DN-1, 1500 N. Ogden Ave., 
Chicago 10, Ill. 


Sprayed-On 
Heating Elements 326 


Temperature-control heating ele- 
ments may be applied to flat, 
cubicle or contoured surfaces of 
any kind or size. The conductive 
and insulating coatings of the 
sprayed-on heaters are only 0.015 
inch thick, allowing the heat to 
spread rapidly and evenly over 
all areas of the part being covered. 
The transistor oven illustrated has 
an internal temperature control 
maintaining an environment of 
92C +I1C and with a watt density 
sufficient to provide initial tem- 
perature rise from as low as —45C 
to 92C in less than 15 minutes. In 
addition to its space-saving ad- 
vantages, the total weight of the 
element and its insulation is only 
0.07 Ib per sq ft. 

Electrofilm, Inc.,7116 N. Laurel 
Canyon Blvd., North Hollywood, 












a 





OVERSIZE EXHAUST 


NORMALLY OPEN 
NORMALLY CLOSED, OR 
UNIVERSAL OPERATION 


MOUNTS IN ANY POSITION 
ONLY 2 MOVING PARTS 


THAN WITH COMPARABLE SOLENOID VALVES 





3TIMES 
FASTER 
CYLINDER 
PISTON 
a 


7 ASCO MIDGET 3-WAY—ACTUAL SIZE 


The ASCO Bulletin 8317 Solenoid Valve provides the fastest cyl- 
inder or diaphragm return of any valve its size. For example, at 100 
psi a 12” return stroke in a 3” cylinder takes 24% seconds with the 
8317 . .. 7 seconds with a comparable valve. This remarkable 3-way 
solenoid valve can be substituted for larger, more expensive units 
normally required to obtain fast return. 


In other 3-way valves, the fast rate of flow under pressure usually 
provides quick operation of the cylinder or diaphragm, but the 
dissipation of pressure on exhaust results in a slower return stroke. 
The large exhaust orifice on the Bulletin 8317 (over 7 times greater 
than the inlet area) quickly vents the pressure, permitting the 
piston or diaphragm to return rapidly. 


The ASCO Bulletin 8317 has only 2 moving parts... mounts in any 
position . . . is available in normally open, normally closed and 
universal construction . . . with general-purpose, explosion-proof 
or watertight solenoid enclosures in 4%” pipe size . . . for pressures 
up to 160 psi .. . for water up to 100° F. or air, gases and light 
hydraulic oil up to 180° F. It is immediately available from stock, 
as are other ASCO solenoid valves. 


WRITE FOR BULLETIN 8317, providing complete descriptive information on this new, “midget,” quick-exhaust 3-way. 


ASCO Valves B:\iw¥ 






Calif. DEPENDABLE ConTRoL BY Automatic Switch Co. s6-p HANOVER RD., FLORHAM PARK, M. J. FRONTIER 7-4600 + AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 


e 
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MEEHANITE MEANS BETTER CASTINGS® 


Standard construction mate- 
rials for all Blackmer Vari- 
Fio pumps is high strength, 
pressure-tight Meehanite 
Nodular tron. It provides 
the necessary mechanical 
properties and is less cost- 
ly than steel, particularly 
from the standpoint of ma- 
chining. The intricate rotor 
shown, a critical internal 
part subject to high 
stresses, is cast in type 
SP-80 to insure top per- 


formance under the most 
severe service conditions. 


SOLVE YOUR TOUGH 
CASTING PROBLEMS WITH 
MEEHANITE NODULAR 


The excellent castability of Meehanite Nodular in combination with exceptional 
strength, ductility and wear resistance has led to its wide acceptance for intri- 
cate pressure castings and many other components which must withstand severe 
service conditions. The broad range of its utility is further enhanced by inherent 
production advantages resulting in a reduction of manufacturing costs. 


Meehanite Nodular is available in a broad range of properties embracing all current 
Nodular specifications and including some unique new wear and heat resisting 
types. When you specify one of the S types of Meehanite Nodular, you can be 
sure of obtaining castings that live up to specified claims. Meehanite foundries 
have more than a quarter of a century of experience in handling the essential 
materials used to convert the graphite in cast iron from the flake form to the 
nodular which gives this family of metals its unique engineering properties. 
Meehanite patented quality controls assure uniform dependability regardless of 
how smail or how large the casting. 


For complete information about Meehanite Nodular, send for a free single copy 
of our eight page brochure (B-47-A). Write: Meehanite Metal Corporation, 714 
North Avenue, New Rochelle, New York. 


MEEHANITE METAL 


MEEHANITE CASTINGS ARE MADE ONLY BY MEEHANITE FOUNDRIES. 
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MATERIALS 


Metal Foils with 
‘Teflon’ Coat 327 
Copper or aluminum foils ranging from 0.005 to 
0.0002 inch thick now can be supplied with a 
coating of “Teflon” from 0.0006 to 0.005 inch 
thick. The foils are expected to be used in elec- 
trical equipment as a mold release or as a very 
thin high-temperature gasket material. Also intro- 
duced is a laminate said to be the thinnest, most 
flexible printed-circuit material now available. It 
has an operating temperature over 300F. Made of 
a 1-mil thickness of matted submicron glass fibers 
with a 3/4-mil thickness of copper, the thin flex- 
ible printed-circuit material. has been used to 
produce an ultrasensitive strain-detection device. 
American Machine & Foundry Co., Amflex 
Products Dept., AMF Bldg., 261 Madison Ave., 
New York 16, N.Y. 


Epoxy Mixer Package 328 
Catalyst and resin are sealed in a polyethylene 
container—one component in a central dish, the 
other in a separate concentric ring. The polyfilm 
cover of the “PA-KIT” is pealed back and a stir- 
ring stick is used to push down the center of the 
container, collapsing the outer ring and merging 


its contents with the central dish. The resin and 
catalyst, of contrasting colors, then may be mixed 
directly in the package, furnishing a visual indi- 
cation of an even mixture. The container holds 
1/10 oz of epoxy cement and is thrown away after 
use. 

Plastic Associates, Box 36, Laguna Beach, Calif. 


HASTINGS 
AIR METERS 





FOR HIGHEST ACCURACY 


From the very low speed flow of air in 
agricultural research—to the balance of 
flow in heating and air conditioning in- 
stallations—to the measurement of air 
speed for missile testing—the accura 
and rapid response of HASTINGS Air 
Meters sets the standard. These are but 
a few of the wide variety of applications 
where HASTINGS instruments measure 
the flow of air—as low as 5 fpm—as high 
as 200 mph. HASTINGS Air Meters, 
with patented heated thermopile compen- 
sated for temperature and rate of change 
of temperature, are specified for maxi- 
mum accuracy, stability, response. 

* Model B Air-Meter is a dual-range, in- 
dividually calibrated, highly accurate in- 
strument. Provides for use with recorder. 
4” indicating and 4” current set meter 
for continuous calibration check. Range 
0-20,000 fpm (or 200 mph on special 
order). Switching unit for multi-probe 
operation available. Available with direc- 
tional or non-direc- 

tional probes. 

¢ Hand - Portable 

Model G with ex- 

panded scale pro 

vides excellent read- 

ability in low ranges. 

Compact design. No 

moving parts to 

break down or re- 

quire maintenance. 

Battery operated 

power pack avail- Model P-7_ 
able as accessory. directional 
Range 0-6000 fpm. Ph ee Eo mgm 
For more detailed % installation. 
information on these 

or other air meter 

instruments, write 

for Catalog No. 400. 


HASTINGS-RAYDIST, Inc. 


atoll elicl Mam Algo lite PArk 3-653) 
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Silicone 
Rubber Foam 329 
In only 4 to 5 minutes after addi- 
tion of the catalyst, this room-tem- 
perature curing silicone rubber 
expands seven times in volume. 
“Silastic RTV S-5370” produces 
a foam having 10-percent closed- 
cell structure and a density of 10 
lb per cu ft. The catalyzed fluid 
pours easily before the foaming 
reaction is completed, allowing 
it to flow into place. The mate- 
rial is serviceable from —70 to 
500F and shows good electrical 
properties. 

Dow Corning Corp., Midland, 
Mich. 


. 
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Sekection of finest raw materials 


lesting every step of the way 
Ligpection to rigid standards 


Assure IOO 
dependability for 


OHIO WELDED 
PRESSURE TUBING 


You can be sure — doubly sure — of utmost tubing 
dependability when you specify Ohio Welded Pressure 
Tubing — made by Ohio Seamless. First, Ohio works 

to accepted industry standards — ASTM, ASME, and 
similar Federal and military specifications covering 
welded pressure tubing. Second, Ohio Welded Pressure 
Tubing is produced under a continuous process of quality 
control — not just a final test inspection to cull 


Photographs show flare, flattening @ueStionable material. 


and crush tests performed continu- Carefully selected prime raw material is slit, edged, 
ously on every order. Non-destructive shaped and electric resistance welded on the most 

tests include air, water, magnetic, versatile and modern equipment in operation. At each 
eddy sea re — ed and every step of the way Ohio Welded Pressure Tubing 
atone LOOT, epenteniy. is under the scrutiny of Ohio’s master tubemakers . . . 
making control tests at frequent intervals . . . testing 
random samples from each production order far beyond 
the limits of the usage involved. 





Photomicrograph of polished and acid- For critical pressure piping applications . . . for 
etched surface shows perfect micro- 


strectere of normalized Ohio Welded condensers, heat exchangers, boilers and superheaters — 
Pressure Tubing. Weld area running 10 the range of sizes from 4 to 744” OD and wall 


<9 tomer down the center is now indistinguish- thicknesses from .028 to .375’’— mark your prints 


> 
7. 
fh 


ve 
>) 


Pe, iSoCK Nm able and tube has become, in every “Ohio Custom Made Welded Pressure Tubing.” 
CRESS be sense, weldiess. There is no equivalent. 


OHIO SEAMLESS TUBE 


Division of Copperweld Steel Company 
SHELBY - OHIO 


Seamless and Electric Resistance Welded Stee/ Tubing ¢ Fabricating and Forging 


Representatives in principal cities. Check leading directories: 
THOMAS’, MacRAE’S, CONOVER-MAST, SWEET’S, FRASER’S. 





MATERIALS 


Waterproof 
Adhesive 33 
Vinyl-lined swimming pools 
now may be patched without 
emptying all the water by the 
use of this adhesive. Called 
“Vinyl-Anchor’, the material 
is applied to a vinyl patch and, 
while wet, placed in contact 
with the tear even though it 
may be under water. The ma- 
terial is also good for adher- 
ence of “Plastisols” and “Or- 
ganisols” containing a large 
amount of plasticizer. The ad- 
hesive film is resistant to 
water, oil and aromatic fuels. 
It is available in 55-gal drums 
and in 1- and 5-gal containers. 
Anchor Adhesives Corp., 
36-23 164th St., Flushing 58, 
N.Y. 


Tungsten Disulfide 
Lubricant 331 
Tungsten disulfide is a syn- 
thetically produced, _ soft, 
gray-black powder having 
high oxidation resistance and 
lubricating properties. The 
material has the ability to 
form soft, adherent, contin- 
uous films on surfaces and ex- 
hibits lubricating properties 
similar to molybdenum disul- 
fide or graphite. It has great- 
er oxidation resistance than 
these other materials. For 
example, after two hours’ ex- 
posure in air at 427C, tung- 
sten disulfide loses only 1.2 
percent of its sulphur content, 
whereas molybdenum disul- 
fide loses 77 percent of its 
sulphur. content under the 
same conditions. The material 
can be used in solid-film form 
or as an additive with suitable 
carriers, as a lubricant in wire 
drawing, metal forming, cut- 
ting, working or in valves, 
gears and bearings. 

Sylvania Electric Products, 
Inc., General Telephone 
Bldg., 730 Third Ave., New 
York 17, N.Y. 

> 
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GRAPHITAR 


(CARBON-GRAPHITE) 


FOR PERFORMANCE 


Superior performance and unusually long 
service life, even in tough applications, is prac- 
tically second nature to parts made of 
GRAPHITAR. That’s because they combine 
GRAPHITAR’s chemical stability, heat resist- 
ance, low coefficient of friction, adaptability to 
self-lubrication, mechanical strength, hardness 
and light weight. An everyday application of 
GRAPHITAR that illustrates well its versa- 
tility and remarkable performance can be found 
in the face-type valves employed in bulk sta- 
tion gasoline meters. 


Comparative testing of various grades of 
GRAPHITAR self-aligning seals is ac- 
complished on this equipment, which 
duplicates actual operating conditions. 
GRAPHITAR rotary pressure joint seals 
such as these often operate at 400 psi, at 
650°F. and at rotary speeds of 600 ft/min. 


These valves ‘incorporate GRAPHITAR seats. 


Here, GRAPHITAR’s corrosion resistance, 
chemical inertness and resistance to expansion 
or contraction under rapid temperature changes, 
allow the valves to provide a leak-tight seal 
with excellent wear characteristics. These same 
characteristics are necessary for good perform- 
ance wherever steam, gas and chemicals must 
be handled under the most adverse conditions. 
Perhaps your product can benefit from the top 
performance of GRAPHITAR, a unique and 
versatile engineering material. 


vy that the compressive strength of GRAPHITAR 


from 4,500 to 45,000 psi. Correct part desigt 


advantage of this desirable « 





Self-Closing 

Gasket 332 
Latching mechanisms are no 
longer needed on refrigerator 
doors using this magnetic 
polyvinyl gasket material. 
While first introduced in 
GRAPHITAR’s corrosion resistance and —. 1960, this flexible magnetic 
ability to withstand rapid temperature i. material now has_ greater 
changes allow valve seats to provide efficient : 
and dependable sealing in gasoline meters. 


Parts operate under 50 psi at 100 ft/min... 
and from 150 degrees F. to —70 degrees F. ‘ ferent cross-sections, allowing 


pega i a wide variety of uses. Spe- 


magnetic power. The unusual 
seal: is offered in eight dif- 


cial sizes and special mag- 





netic hole patterns are ob- 
tainable on special order. 

B. F. Goodrich Co., Plastic 
Products, Oak Grove, Mari- 
etta, Ohio. 


Epoxy Resin 

Running directly in the gasoline reservoirs Diluent 333 
below ground level, a submersible, explosion This material is a nontoxic 
proof pump depends on two GRAPHITAR i 
bearings to keep its operation safe and . . we 
smooth. GRAPHITAR is non-metallic, will reduces the viscosity of liquid 
not weld or score even when in contact with epoxy systems. Agent AT-534 
a dry metal shaft. Because GRAPHITAR demonstrates its ability to 
operates with any liquid as a lubricant, it 
is an ideal bearing material wherever low 
viscosity liquids such as gasoline are en- tributing formulating and 
countered. end-property advantages, 


epoxy-reactive diluent which 


reduce visosity while con- 


such as improved impact 





resistance. The high-boiling, 
odorless liquid reacts readily 
Self-aligning seals of GRAPHITAR are em- with epoxy-curing agent ad- 
ployed in rotary pressure joints handling mixtures, without any appre- 
steam, water, hot oil, trichlorethylene, 

powdered talc and a variety of chemicals. - 

GRAPHITAR has the ability to withstand | cure or gel, even at room tem- 
the action of many ‘such chemicals and only / peratures. The agent will not 
very highly oxidizing reagents in hot and 
concentrated form can react to destroy r ‘ : 
GRAPHITAR. | the absence of a curing agent, 
permitting long storage under 


ciable effect on the rate of 


react with an epoxy resin in 


normal conditions. The mate- 
rial will form adducts with 
aliphatic polyamine curing 


GRAPHITAR is a material uniquely de | agents capable of curing 
signed by its nature for solving tough 


epoxy resins at room temper- 
problems and improving processing, and sib ‘ : 


it can be further custom-engineered to ature and also will solubilize 


meet your exact specifications. For com | aromatic polyamines, forming 
plete information on GRAPHITAR . | 


. compounds readily soluble 
send for Engineering Bulletin #20 


in epoxy resins, eliminating 
elevated-temperature mixing. 
The diluent has exhibited a 
high margin of safety deter- 
mined through both toxicity 
tests and history of use. 

Div., 


Antara Chemicals 
THE UNITED STATES GRAPHITE COMPANY Genel Anne “Fim 
DIVISION OF THE WICKES CORPORATION, SAGINAW 2 MICHIGAN | York 14, N.Y. 
cw GRAPHITAR® cargon-crapuire © GRAMIX® powoer metauuecy © MEXICAN crapuite propucts © USG® prusnes ¢ 
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EQUIPMENT ‘REDUCE COSTS, 
IMPROVE PRODUCT 


CAN IMPROVE YOUR 





Roller-Chain Template 





PRODUCT... QUALITY! 


MACLEAN-FOGG a CHICAGO-ALLIS 


Meofot.anleha- ga | ONE-PIECE DOUBLE 
Eamansneles 


—— A free starter with lock at the top. 
MF UNI-TORQUE Withstands severe vibrations. | Drawings including chain detail may be made 
Cuts assembly time. | quickly and easily with the Model CT-613 trans- 
parent plastic template. Centers are provided for 
The Lock’s in the center of nut. | 1/4-, 3/8-, 1/2- and 5/8-inch chains. Overall size 
Can be applied from either end. | is 2-1/2 by 5-1/8 inches. 
MF TWO-WAY Permits bolt end to be flush with, JadKo Corp., 1050 Laskey Rd., Box 6714, Toledo 
or below, top of nut. 12. Ohio. 








MF OPEN END Has two-way center-of-nut lock. 
; Used on furniture, appliances, 
CAP NUT toys, lawn mowers, tools, etc. 


Component Heater 








MF UNI-TORQUE 7 Combination jock nut and washer. 
Use on oversized holes; where 
FLANGE NUT J 


extra bearing surface is needed. | Ser epltabins, gumen, nid veew 
|... air, water, or oil. This is a pis- 
< ' . . : -—” Ps | ton type double-cup pare in a 
" a un Co ~Y is one spins on. Serrations take Rs, | single unit...specially com- 
MF Bio mg x a firm grip on work. Break loose ee pounded rubber is bonded to metal 
se torque higher than seated torque. Nie | disc of brass plated steel or solid 
| brass. Lips are designed to main- 
tain uniform pressure on the cylin- 
Ae der —— Speties constant sealing 
You can have it with or without | action. Serving the same purpose as 
MF PILOT TYPE lock. Simplifies assemblies by far more com licated and expen- 
WELD NUT means of self-locating pilét. | sive pistons, Chicago-Allis piston 
—_ are simple in design, economi- 
cal, and provide long life and 

5:4 = | dependable service. 

















STOCK SIZES AVAILABLE FOR CYLINDERS 


CIRCLE NUMBER FOR ILLUSTRATED CATALOG 
This device permits temperature-testing of cir- FROM 1” TO 12” 


cuit and components including-power transistors entities deste... 


and subminiature diodes. A heated probe fits the p , use one piston 
type cup that re- 


| e nt to be tested and the temperature is Tivnes didlen ont 
MAC LEAN. | componen | 
FOGG set on the unit. Temperature stability is +0.5C — two seals 





the temperature may be set within +3C. Two in- 
terchangeable probes are supplied, one with a 
35w heater, the other with a 9w heater. The tips 


Write today 


supplied with the unit fit the standard TO-3 and ea R Pe. 4 108 


-- : TO-5 transistor cases. Special tips to fit other 
‘ m transistor sizes or a wide variety of other com- 
FOR ALL . ponents may be obtained. 
YOUR LOCK NU : Kennedy Co., 2029 N. Lake Ave., Altadena, 
NEEDS Calif. 
reer © : MFG. CORP. 
129 N. GREEN ST. CHICAGO 7, ILL. 


Circle 49 on Reader-Service Card for more information : Circle 50 on Reader-Service Card 


DESIGN NEWS—NOVEMBER 24, 1961 





Dual-Band 
Radar Receiver 


Designed to be clipped to a sunvisor or 
mounted on a dashboard with its magnetic 
base, this traffic radar receiver emits an 
audible warning whenever it intercepts a 
radar beam within a 1/2-mile range. The 
device is completely transistorized and 
operates on an internal, self-testing bat- 
tery. Measuring 3-5/8 by 2-1/4 by 3-1/4 
inches, the receiver weighs only 13 oz and 
is available in a choice of beige, sapphire 
blue or emerald green. Cost is $39.95 
postpaid. 

Radatron, Inc., 232 Zimmerman St., 
North Tonawanda, N.Y. 


Miniature 
Transistorized Preamplifier 337 


Gain of laboratory instruments or the out- 
put of transducers may be increased by a 
factor of 100 with this miniature preampli- 
fier. Measuring 1-1/4 by 1-1/2 by 2-1/2 
inches, including self-contained battery, the 
device has a 3-db bandwidth from | cps to 
1 me. The amplifier noise-level is less than 
3 microvolts with the input shorted. Input 
resistance is 100K and input capacitance is 
20 MMF. At | kc, maximum output without 
clipping is 8v peak. Output to peak im- 
pedance is 100 ohms. 

Ad-Yu Electronics Lab., Inc., 249-259 
Terhune Ave., Passaic, N. J. 


’ 
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‘Lamb Helps You Select 
The Right Vacuum Cleaner Motor 





9/16 HP, 5-11/16” fan case diameter 


18-14750 
thru 
ventilated 
APPLICATION: Do- 
mestic portable 

cleaners. 
1S-14809 
by-pass 
ventilated 
APPLICATION: Wet 
pick-up portable 
Service Life: Moderate Cleaners and 


Cost: Low central cleaning 
Bulletins 101 & 201 systems. 


NEW 


1 HP, 7-3/16” fan case diameter 
APPLICATION: Central vacuum systems in 
particular, also portable commercial 
wet and dry cleaners. 





fe eee SOLD UNE=iS. 15100 UNIT OW 115 WOLTS-60 CYCLES 
Se Se ORE Ue ~ es. 15110 eT Om 115 VOLTS-60 CERES 
oc 


1S-15100 
Diffused 
air 
discharge 
1S-15116 
Single air 
discharge 














Fhe 4 

& | 
90 hh : 
°F 7 


‘ 
, 





Service Life: Moderate 


Cost: About twice cost of 9/16 HP 
Bulletins 251 & 252 





7/8 HP, 7-1/2” fan case diameter 
APPLICATION: Portable Heavy Duty Com- 
mercial Cleaners and Central Systems 
(three-stage). 


DID LINE: |S 14786 UNIT OW 175 VOLT 
DREN LINE 14787 





1S-14786 
2-Stage 





1S-14787 
3-Stage 


























Service Life: Long 
Cost: About 3 times cost of 9/16 HP 
Bulletin 301 





1S-15100 (Diffuser Discharge) 


1S-15110 (Single Air Discharge) 


Special Requirements of Central Vacuum Systems 
Met by New High Performance Motor 


Existing vacuum motors have been 
designed to perform best when in- 
corporated into portable vacuum 
cleaners of standard types and sizes. 
Such motors are built to produce 
highest efficiency under air flow con- 
ditions that exist in normal domes- 
tic and industrial cleaning service 
and where hoses are of normal length 
and diameier. 


On special applications, like central 
vacuum cleaning systems that utilize 
extremely long cleaning hoses, and 
where tubing losses are present, a 
special motor is required. To meet 
this need, Lamb now offers a vacuum 
motor which will maintain a rela- 
tively high vacuum with a modest 
amount of air flow. The result: these 
motors operate at high efficiency in 
the high vacuum range without sacri- 
ficing air flow performance under 
low vacuum conditions. 


INPUT — 10 AMPERES at 
115 VOLTS 


For economical, cleaner design, this 
rating at Underwriters’ test point 
was selected as the input limit. This 
allows use of line cord not exceeding 
number 16 type SJ and control 
switches of 10 ampere rating. 


NEW TAPERED BLADE DESIGN 


On central systems which employ 
centrifugal dirt separation, a small 
amount of fine dirt and lint must pass 
through the fan and is discharged 
outside of the building. For maxi- 
mum efficiency, this type of fan 
blade is designed with a long back- 
ward curving sweep which, however, 
may accumulate fine dirt due to cen- 
trifugal action. This dirt builds up 
to a point where starting acceleration 
dislodges dirt from one blade, result- 


ing in unbalance, noise, and vibra- 
tion. Special steep angle blades have 
been used but they also have serious 
performance limitations. 


Lamb research has developed a mod- 
erately steep blade angle plus a 
tapered form. Tne result is a compro- 
mise that yields excellent perform- 
ance and all but eliminates the dirt 
loading problem. 


CHOICE OF AIR 
DISCHARGE SYSTEMS 


Lint accumulation is minimized and 
high vacuum is improved in the 
IS-15110 with a single tangential 
discharge pipe. This allows for easy 
connection to a discharge piping 
system, if desired. 


The IS-15100, by discharging air 
through slots in the fan case, results 
in better noise suppression. 


FAN-END BEARING IS 
PROTECTED BY AIR COOLING 


Motors in central vacuum systems 
are often required to operate for long 
periods of time under sealed condi- 
tions — which results in a high tem- 
perature rise in the fan system. In 
ordinary by-pass type motors, the 
electrical parts have a separate cool- 
ing system, but bearings in the ad- 
jacent fan case often become hot 
enough to destroy the lubricant. 
Early failures can and do result. 
Lamb’s new motor prevents this by 
providing a unique ventilating sys- 
tem which directs cooling air over 
the fan-end bearing and protects the 
motor from harmful heat built-up 
within the fan case. For complete 
details, write to Lamb Electric Com- 
pany, Kent, Ohio — ask for bulletins 
shown at left. Also available — explo- 
sion-proof model. Ask for bulletin 401. 





What Size 
Teflon Bellows 
Do You Need? 


Twenty-six inch IPS? One inch or any size 
in between? Flanged or plain end? Teflon* 
with or without a reinforcing cover? Full 
vacuum or pressures to 500 psi? 


Whatever your requirements, Dore has the 
experience, the design and engineering skill 
plus the modern facilities to produce bellows 
to your specifications. 


All Doré bellows are precision machined 
from specially processed, un-oriented Tef- 
lon. Their performance and dependability 
have been proved in the field, and in the 
laboratory where a Style E-8-F bellows has 
been flexed in excess of 5 million cycles. 


To assist you in designing more efficient 
fluid handling systems, write for our new 
Bulletin B-61, containing specifications, 
dimensions, types, sizes and temperature/ 
pressure nomographs for Dore bellows. 


"Registered Tratemark of E. |. Du Pont Co. for their 
fluorocarbon resins including TFE resins. 


John L 


°) ce + Ph 


Houston / exas 


Dore Co. 


Pa 





1. Style E-8-NM, 4” pipe size. Teflon bel- 
lows, with rubber and duck covered Teflon 
convolutions, external metal supports and 
split type ASA 150# flanges. 160 psi rating 
@ 200°F. 


2. Style E-8-F, 10” pipe size. Teflon bel- 
lows, without covering, for maximum move- 
ment and flexibility. Split type ASA 1504 
flanges. 30 psi rating @ 200°F. 


3. Style E-8-W, 2” pipe size. An economi- 
cal high pressure Teflon bellows laminated 
with rubber, duck and steel wire. Furnished 
with gelvenized steel back-up rings. 200 
psi rating @ 200°F. 

4. Style E-8-F, 2” pipe size. Rounded con- 
volutions (machined) minimize stress con- 
centration. Withstands 75 psi @ 200°F. 
5. Style E-8-S, 1” pipe size. Flexible covu- 
pling commonly used as a_ vibration 
dampener, has no covering. 125 psi rating 


@ 200°F. 
6. Style E-8-D, 2” pipe size. Covering con- 


sists of rubber, duck and steel wire mesh. 


Internal steel delta rings produce maximum 
ling with i bolt torque. 500 psi 


rating @ 200°F. 

7. Special style E-8-F, 12” pipe size by 
18” in length. Special bellows can be pro- 
duced for your specific applications. 





Du Pont 
TEFLON 
Dore 
FLUOROGREEN ~ 

. 3.8 


Trademark 


Circle 52 on Reader-Service Card for more information 
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Flexible Inert-Gas Torch 338 


Ceramic cup Electrode receiving 


chamber 


Helix formed by intertwining gos 


line and cooling woter lines 


SEz=Amm—SC 


Sh 








» 


Metal collet Woter-cooled head Molded heet-resistont body 
This tungsten-electrode inert-gas welding torch 
can be bent to almost any desired angle. The flex- 
ibility of the head is achieved by the helical wind- 
ing of the copper gas and cooling-water lines. 
This makes a rigid yet flexible core which is 
brazed to the cooling head. The assembly then is 
molded and bonded with neoprene into a flexible, 
insulated, heat-resistant unit. This unit is inserted 
into a “Textolite” handle suitable for manual or 


machine use. A ceramic cup which centers itself 


a 


around the tungsten electrode is pressed over the 
upper portion of the sheath. Although it weighs 
only 3 oz, the torch is rated to 180 amps, a-c or d-c 
continuous duty, and to 300 amps a-c or d-c for 
intermittent duty. The torch will eliminate the 
need of stocking several head angles or lengths 
(according to the manufacturer). 
Falstrom Co., Falstrom Court, Passaic, N.J. 


Mobile Radio 

Frequency Meter 339 
This frequency meter requires no accessory in- 
struments, headphones, compensation charts or 
computations the three 
mobile radio bands. Its sensitivity allows mea- 


for measurement in 
surement of even the smallest hand-carried tran- 
sistorized transceiver. Operation is a matter of 
peaking four meters and reading the frequency 
directly in the five readout ports. The entire pro- 
cedure is said to require only a half minute. 

Div. 


Measurements, of McGraw-Edison Co., 


Boonton, N.J. 
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in the best of circuits 


engineers 


use 
HOLLINGSWORTH 
SOLDERLESS 

TERMINALS 





Cc 


because they 

e SPEED PRODUCTION 

e CUT ASSEMBLY COSTS 
... all types... all wire sizes 

e FAST DELIVERY 

e GOVERNMENT APPROVED 


SEND FOR CATALOG AND SAMPLES 
SOLDERLESS TERMINAL DIVISION 


nollingsworth 
MP 


oO A N Y 


BOX 430 * PHOENIXVILLE, PENNSYLVANIA 
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inches for this 115v solder- 











neces wes | NEW! WF-30 FASTAX 
me, 


ing iron allows a distance of 


less than 2 inches from hand F 16mm High Speed 
to work—so close that the Motion Picture Camera 


soldering may be performed 





like writing. The 12w device 





has an iron-coated tip 1/32 NEW X NEW 


NEW 


ATLAS HT A ' inch in dia and is available PICTURE | \ CAPACITY 
-iniagaete aa ' QUALITY \ 1200° 

: in neap-4 different point Superd \ Magesine 

shapes. Tips of 1/16 and 1/8 Resclution 


2 FS Ss E R | —_ : inch also may be obtained. Pay 0m 


SWIVEL JOINTS i Working temperature _ is 


reached in less than 2 min- 
Rated — 500 psi CWP 

















utes but the handle remains 





! i\ 5 ww ; . 
@ Equally effective on water, hydraulics, cool through a_ ventilated 


fuels or gas lines. Sweep radius minimizes NEW 
flow So Bearings are factory leesateel = aaiecr that vo ; seoaimass 
Wl olaiaeni- cient, i | servi | Kafe peed 
lubricated —sumiicient, in normal. services flects heat from the oper- ; 500-3,000 pps. 
Flat 
Speed Curve 


design and a concave stain- 


for the life of the joint. Fabricated from : 
hold oko]s Mr 31-1-1 OME -1uilol-1aehitia-Mitachilile Moi ator's hand. : beh 
225 F—up to 400 F with Viton A packing. Hexagon Electric Co., 636 
Size range is 14” to 4”. Fer more infor- W.. Clay Ave., Roselle Park, 


mation, request Bulletin 11-60. N. J. 


LHUKSAN COMPANY oncr.coue. Disposable Years Ahead in Design and Performance 


Gloves A high speed camera with large film capacity . . . with a variety of speed 

61:58 A . ranges and high resolution has long been wanted by industry, the military and 

the government. The Fastax WF-30 fills all these requirements and more. 

Circle 54 on Reader-Service Card for more information ; ‘ Darkroom loaded, ““T’’ core, the magazine holds sufficient film for most 

studies. Camera versatility is another key feature. Variable speed range, con- 

trolled by a solid state loop servo device . . . rapid acceleration with flat speed 

curve within +4% selected rate . . . start-stop capabilities. Superb resolution 
over entire frame results from excellent lens system and 
a sector shutter between rotating prism and focal plane. 











WRITE for complete information and prices on WF-30 
... the newest FASTAX in the wide line of Wollensak 
high speed motion picture cameras. 


Wollensak 3M 


AN AFFILIATE OF 


] .S ee —— OSCILLOGRAPHIC 
AY 4 » jail Made of “soft-formulation” 850 Hudson Ave. + Rochester 21, N.Y. RECORDER 
r ' % Jak id . MINNESOTA MINING AND MANUFACTURING COMPANY 


polyethylene plastic, these 


| \’ - disposable gloves have more Circle 56 on Reader-Service Card for more information 
INDUSTRY! v flexibility, extra toughness, 
: pisey touch sensitivity and com- 
manufacturing and designing of 


fort than older models made DD i hl 
electronically welded products from es gn ews 


with standard polyethylene. 
plastic film and sheeting Each glove is lightly mount- 





stimulating Design Activity 
through... 


Fabrico, a pioneer in the production of specially designed ed on a paper backing and 
products from plastic film and sheeting, is in a particularly 
strategic position to fill your needs. Specialists in the han- : tis 
dling, designing, heat-sealing of these materials, Fabrico’s dispenser cartons. The 
experience and know-how are your guarantees of complete gloves will fit either hand 


satisfaction. : ; wt ao a 
MAY WE ASSIST IN THE DEVELOPMENT OF YOUR PRODUCT? and furnish protection | 2 ‘ ; HSL ILI 
“WNDUSTRIAL FACT-FOLDER” FREE! .. . on — > against chemicals, powders, ‘ } aN 
industrial applications of plastic film and ; encapsulating resins and ] e te / . i 
sheeting. WRITE TODAY! ' . 
their activators. . 
oyabics= Mfg. Corp. | Wilson Rubber Co., In- : j 
a ‘ dustrial Div., 1200 Garfield - Z 
1714 W. Division St., Chicago 22, Il. ws 
ee Ave.. S.W., Canton 6. Ohio : “ 


Circle 55 on Reader-Service Card for more information : > La 
ee “*TRANSMISSION designed by LEONARDO DA VINCI, 1452-1519 


packaged 72 to a box in wall- 














Use it as a hinge pin... 
SEL-LOK spring pin 


e Swift fastening—just drill and drive 


e Secure locking—won’t work loose despite 
shock or vibration 
e Eliminates costly tapping, reaming, peening, 
milling 
in leg-joint , e Can be reused repeatedly 


of ironing board e 101 uses—as keys, cotter pins, axles, hinge 


pins, wrist pins, stop pins, pivots, etc. 


SeLt-Lox spring pins are available in 
carbon and corrosion-resistant steel 
(from Ye X %¢ through % x 4 in.) and 
beryllium copper (6 x H%¢ through % 
x 34% in.). See your SPS distributor or 
write for Bulletin 2670. 


In hinge 
INDUSTRIAL FASTENER Division 


JENKINTOWN 6, PENNSYLVANIA 
Circle 57 on Reader-Service Card for more information 





Sy 


SEE what~ 
| F Briece Da 200" 4 


TRANSPARENT TUBING 
can do for your product 


Extruded Tenite butyrate tubing in an exceptionally wide range 
of sizes. Smallest is 0.750” O.D. x 1/16” . O.D.'s go up to 
8%”, wall thicknesses to %4” . . . 84 standard sizes in all... 
custom sizes available on special order. Crystal clear, tough; 
highly machinable, highly dielectric, highly usable. Get the full 
story on this versatile plastics tubing . . . transparent BUSADA 
200." Send for descriptive brochure today. 


BUSADA MANUFACTURING CORPORATION 


Specialists in Transparent Plastics Tubing and Pipe 











32-11 Downing St. @ Flushing 54,N.Y. @ LEnox 9-3431 
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Reduced Weight Increases Galvanometer Natural Frequency 


Edward W. Schrader, Western Editor 


In instrumentation, galvanometers record alternat- 
ing currents of complex waveforms with many fre- 
galvanometers 


quency components. For this use, 


must maintain constant sensitivity over a broad 


frequency band. A nearly flat response will enable 
a galvanometer to follow accurately the various 
components of a complex wave. 

Galvanometers are normally designed with opti- 
mum damping (64 percent of critical) and have a 
+2 percent) of the best 


natural fre- 


flat frequency response ( 
line from zero to 60 percent of the 
quency. Thus, it is desirable that the natural fre- 
quency be as high as possible, consistent with sensi- 
tivity considerations. To raise the natural frequency, 
stiffer suspensions and lighter coil masses must be 
used. 


Connecting wire to coil 


Window 





ARRANGEMENT OF COMPONENTS in miniature galva- 
nometer. Permanent-magnet pole pieces create magnetic field 
for coil. Rays of light from source are reflected by galvanom- 
eter mirror to photosensitive paper to measure currents at 


DESIGN NEWS—NOVEMBER 24, 


By employing new types of wire, insulations, ce- 
ments and reduced mass, the miniature d’Arsonval- 
movement galvanometers have increased natural fre- 
quency to 13,000 cps. 

The coil is enameled aluminum wire with an ait 
core. The 48 turns of 0.0007-inch-dia wire use jewel 
spacers cemented in place. Each turn of the coil is 
insulated and bonded to the previous turn by a pot- 
ting compound, which, when cured, stiffens the coil 
bobbin assembly. A wire suspension stirrup or loop 
is formed around the top of the coil, and its ends are 
inserted into a stiffener tube, where they are secured 
by soldering. 

An aluminum mirror of 99.99 percent purity is 
bonded to the mirror cutout in the stiffener tube, 
thus achieving maximum stiffness between the re- 


Pole pieces 








sensitivity of 70 milliamps per inch. Spot deflection varies in 
direct proportion to changes in driving current through 
moving coil. 


1961 
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1000 
Frequency in cps 
RESPONSE VERSUS FREQUENCY for l-inch double 
amplitude deflection. Curve is nominal characteristic of 
galvanometer with natural frequency of 13,000 cps. Toler- 
ance on unit is +5 percent of curve from 0 to 13,000 cps. 
High natural frequency unit does not have identical 
characteristics of other lower natural frequency units. 


flecting surface of the galvanometer and the coil. 
For the higher natural frequency ga!vanometer, 
the aluminum mirror size was reduced from 0.060 
inch by 0.020 inch to 0.030 inch by 0.02 inch 
rectangle. 

A bottom suspension wire loops around the 
bottom of the coil. It is secured by wrapping bare 
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These Wagner Motors Provide... 


A WHOLE BANK 
OF POWER 
FOR HOLE BORING 


Those are Wagner polyphase motors 
lined up behind the bits. Thirty of them, 
each rated at one horsepower. They 
provide the muscle needed to drill thirty 
holes through six 2 x 4’s, simultaneously 
and in six seconds flat. The saw on the 
end of the rig—powered by a five horse- 
power Wagner ‘‘Doubly Protected’’ 
polyphase motor—cuts the boards to 
size at the same time. 


This wood boring machine, manufac- 
tured by the Indiana Foundry Machine 
and Supply Company, is installed in the 
new Kopper’s Company, Inc. Plastics 
Division plant in Detroit, Michigan. 


It’s not too often that you see thirty 
motors lined up like this, providing 
power for one machine. But, whether 
the number of motors in a particular 
application adds up to 3, 30, or 300... 
if they’re Wagner Motors, you know 
they’re really doing a job. That’s usual, 
for Wagner Motors have been getting 
the job done for more than 65 years. 
And, a program of constant research 
and development in electric motor de- 
sign makes sure that Wagner Motors 
will continue to lead where it counts... 
in performance! 


Mind a suggestion? Call your nearby 
Wagner Sales Engineer for an analysis 
of your next motor application, be it 
for plant or product. Whatever. your 
requirements, Wagner can supply a 
standard motor, or build a special motor 
to fit your needs. There are Wagner 
branches in 32 principal cities across 
the country, at your service. 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wadsner Electric Corporation 


copper wire around the lap joint. ? : 
pl : e . A i Wagner builds Poly- ' 7 A 
The entire suspension is immersed in fluid to phase Meters in rat 6487 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
ings from 1/6 through Manufacturers of LOCKHEED?® Products 
: 1,000 hp.; single 
of the vibratory system. A glass tube encases the phase, 15 hp. and 
smaller. 


produce the desired damping to retard oscillation 


system. 


The high-performance galvanometer is a de- WM60-18 


sign development of the Transducer Div., Con- 


SERVING 2 GREAT GROWTH INDUSTRIES — ELECTRICAL ¢ AUTOMOTIVE 


Circle 59 on Reader-Service Card for more information 


solidated Electrodynamics Corp., Pasadena, Calif. 
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Link-Belt 
will supply 
conveyor 
screw 

to match! 


¢ T Uj a N IDEAS ...MATERIALS 


Just state your screw conveying problem. 
Link-Belt will come up with a quick, exact 
answer . . . whether your application in- 
volves feeding, mixing, blending, spread- 
ing, conveying or elevating . whether 
your material is light or heavy, fine or 
coarse, hot or cold, wet or dry, granular 
or flaky, sluggish or free-flowing. 

Link-Belt offers screw designs in mild 
steel, stainless, monel, and high-carbon steel 
or other metals to meet temperature, cor- 
rosion, sanitation, abrasion and other re- 
quirements—in a full range of diameters, 
gauges and pitches. 

And if this wide range of standard con- 
veyor screws can’t solve your problem, our 
engineers will design an economical an- 
swer. We have furnished conveyor screws 
ranging from 1'% inches to over eight feet 
in diameter. What are your needs? 

Link-Belt can also furnish helicoid and 
sectional flighting in a wide range of sizes, 
plus all other screw conveyor 
components. This includes 
troughs, spouts, hangers and 
drives. 

For complete information, 
plus any engineering counsel 
you may need, contact your 
nearest Link-Belt office. Ask 
for Screw Conveyor Book 
2989. 15.740 


JUST A FEW from industry’s widest variety of conveyor screws 


HELICOID AND SECTIONAL FLIGHT 


VARIABLE PITCH 


TAPERING FLIGHT 


Polystyrene Insulating Shell 


Lars G. Soderholm, Midwest Editor 


An expanded polystyrene outer shell approxi- 
mately 1/2 inch thick prevents heat buildup 
from operation of an electric vaporizer. The out- 
er container is located so as to provide a 1/2- to 
l-inch air space between the polystyrene shell and 
the polyethylene inner container. 

Since the boiling of water is a necessary func- 
tion of an electric vaporizer, the heat buildup has 
been accepted generally as an associated nuisance. 
The manufacturer of this new vaporizer, in order 
to eliminate the possibility of the unit scorching 
a table or burning a person trying to move the 
unit, has provided an insulating shell about the 
water container. Tests have indicated that while 
the temperature of the inner container can get up 
to 170 to 180F, the outer surface of the poly- 
styrene insulating shell hardly rises over room 
temperature. 

Additional safety devices on this unit include 
a twist-type lock-on cap. If the unit should tip 
over, the water cannot spill out. There is, how- 
ever, enough steam leakage capability designed 
into the cap so that if for any reason the regular 
steam outlet should clog up, there will be no 
pressure buildup within the unit. 

The “Vapormaster” line of electric vaporizers 
comes ‘in | /2-gal, l-gal and 1-gal adjustable sizes. 
The adjustable unit has three electrodes con- 
trolled from a top switch for regulated steam out- 
put. These units were made by the Hankscraft 
Co., Reedsburg, Wis. 


govt! tepals 


CUT FLIGHT CUT AND FOLDED FLIGHT SHORT PITCH 


DOUBLE FLIGHT RIBBON FLIGHT PADDLE TYPE E VAPOR 
i. + 
reenn Or é 


o Q LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve : a t 
3 3 Industry There Are Link-Belt Plants, Warehouses and District Sales Offices . te hoF 
4 > in All Principal Cities. Export Office, New York 7; Australia, Marrickville ee 


Qos (Sydney); Brazil, Sao Paulo; Canada, Scarboro (Toronto 13); South Africa, 
Springs; Switzerland, Geneva. Representatives Throughout the World. 
SCREW CONVEYORS 
Circle 60 on Reader-Service Card for more information 
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Provides Cool Vaporizer Housing 


Twist-on top lock Polystyrene shell 


rAir space” 


olystyrene outer shell 


NEW! 3 INCHES 
LOW . 
COST ; 
H.P. INDUCTION 
MOTOR 


for Typewiler—Business Machines SHOCK AND VIBRATION PROBLEMS ? 


Computors—Recorders— Appliances— 
MORE POWER, SMALLER SIZE, LONGER 
LIFE, TOUGHER CONSTRUCTION... ALL 
AT LOWER COST! 


© 3” diameter—26 frame size @ 2 pole ratings 
from 15 milli-h.p. to 1/10 h.p. © 4 pole ratings 
from 15 milli-h.p. to 1/20 h.p. © Available in 


hysteresis synchronous, permanent split SOLUTIONS . “ SUBMARINES T0 SATELLITES 


capacitor, split phase and capacitor start 


models © Single or double shaft ¢ Resilient ANALYSIS ° ENGINEERING . MANUFACTURING 
mount, foot mount or face mount 


Write today for saniples and prices! »' ‘4 
Racine Electric Products es ARI CONTROLS 
Divisions: Gre Electric Motor Corp. cy) Cyclohm Motor Corp. @ Loyd Scruggs Co. Division of Barry Wright Corporation ——————————— Gu 
HOWARD INDUSTRIES, INC. ¢ 1705 State Street ¢ Racine, Wisconsin 700 PLEASANT ST., WATERTOWN 72, MASS. 1400 FLOWER ST., GLENDALE, CALIF. 


Circle 61 on Reader-Service Card for more information Circle 62 on Reader-Service Card for more information 
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Nomograms for the 


Venturi-Meter Equation 


And for Nozzles and Orifices 


8. R. Uniechowski, Assoc. Professor, 
University of Detroit, Detroit, Mich. 


Ihe three nomograms presented permit computa- 
tion of the discharge in cu ft/sec or gpm through 
fluid-measuring devices. 

The main relation has been obtained by com- 
bining the formula generally used 





Q = C,A,jV 2gh7 [1 — (D./D,)J 


with the manometric equation written for the 
space between sections of the pipe upstream (1) 
and the throat of the meter (2) , giving: 





Q =C,A,V2gR’ [(S,/S,) — 1]/{1 — (@./D,) 4] 
Where: 
Q = discharge, cu ft/sec 
A, sectional area of the throat, sq ft. 
es = velocity coefficient for venturi meters 
or discharge coefficient C, for orifices 
and nozzles 
D, = diameter of throat, ft 
D, = diameter of pipe, ft 
R’ deflection of differential gage, ft 
So - specific gravity of manometer fluid 
S, - specific gravity of fluid flowing 
The formula is convenient because the given 
data from an experiment, namely gage reading 
and the specific gravities of both fluids, can 
be substituted directly and, furthermore, is en- 
tirely independent of the orientation of the meter. 
Nomogram I gives values of D,/D, and §,/S,. 
Nomogram II gives values of K C, 
Vv [1 — (D./D,)*] and KA, = KxD,?/4. For 
nozzles and orifice meters, the value of K is fre- 





quently given. In such a case, only the second 
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[arpenter high temperature alloys 


now available! 


new high temperature alloy data 


The complete, up-to-date story of Carpenter High 
Temperature Alloys—how they are helping designers 
and fabricators produce better, more dependable 
components for the high temperature power plants 
of today and tomorrow. Includes important tech- 
nical data on properties and performance of 
Carpenter VACUMELTROL® (induction vacuum) and 
ee: CONSUMET* (consumable electrode) alloys with 
helpful tips on alloy selection and fabrication 


r Stee 
pente 
The c# 


An important addition to your high temperature files—68 pages, attractively bound in loose-leaf covers to accommodate 
new data as it is issued. Includes technical data on 23 Carpenter High Temperature Alloys, many described for the first 
time. Write for your free copy today! The Carpenter Steel Company, 188 W. Bern St., Reading, Pa. 


[arpenter Sie et 


you can make it consistently better with Carpenter Specialty Steels for specialists 
The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
> \ Export Dept., Port Washington, N. Y.—“CARSTEELCO” 
Id Alloy Tube Division, Union, N. J. 
>) Webb Wire Division, North Brunswick, N. ]J. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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part of the nomogram should be used (i.e., obtain ft/sec. 

ing KA, K~+D,?/4 from K and D, scales). Nomo- Solution: Using Nomogram I, align -D, 7 with 

gram III gives discharge in cu ft/sec or gpm for KA, D, 1, intersecting D,/D, 0.57. Align S, 

obtained from Nomogram II and given R and §,/S,. 13.56 with S, 0.9, intersecting S,/S, 

The left bottom scale on the §,/S, line is for cases 15.1. 

when the manometric fluid has a lower specific Using Nomogram II, align C, 0.9 with D,/D, 

gravity S, than the fluid flowing through the meter 0.57 (From Nomogram 1), intersecting K 
KWNIF : co ° S,. In this case, the manometer must be inverted and 0.95. Align this intersection with D, = 4, inter- 


of: in the formula the expression inside the square secting KA, 12. Using Nomogram II], align 
(1742 sow bracket under the radical becomes [1 (S,/S,)]. KA, 12 (From Nomogram II) with R = 5, 
MACHINE WAYS Example: If D, 7 inches, D, 4 inches, S, intersecting the Reference line. Align this inter- 
13.56 (mercury), S, 0.9 (oil), C, = 0.9 and section with S,/S, — 15.1 (From Nomogram 1) 
To increase produc- R 5 inches, determine discharge flow in cu and read Q 1.6 cu ft/sec. 
tioh . . . improve ' ‘ 
quality of products 
. lower produc- 
tion costs . . . use 
Coes hardened- 
and-ground steel 
ways, guides, and 
weor plates. Built 
in all sizes and 
shapes to meet your 
specifications. 


D, Diameter of pipe 


i Se BS ae ee ee oe ee ee ee 
Meats Tee Cer ar er eee Te 





T 
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MACHINE 
KNIVES ie ° 


Standard and special blades 
of solid or composite steel, 4 0.2 NOMOGRAM I 


for all machine knife 
applications. : 0.3 


COES KNIFE COMPANY ‘ 0.4 
73 COES ST., WORCESTER, MASS 
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SPRING PLUN- 
GERS are now avail- 
able in four types and 
thirty-four sizes. 
Black Pentrate Nose 
with standard spring 
pressures, 6-32 thru 1”-8 threads. Cadmium Plate Nose with 
light spring pressures, 6-32 thru 1”-8 threads. Black Nylon Nose 
with standard spring pressures, 8-32 thru 5/g”-11 threads. White 
Nylon Nose With light spring pressures, 8-32 thru 5/g”-11 threads. 
Northwestern Tools, Inc., 115 Hollier Ave., Dayton 3, Ohio. 
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PLASTIC BALL KNOBS with brass in- 
serts are now available in four diameters 
and twelve thread sizes. 3/4,” diameter with 
10-32 threads. 1” diameter with '/4-20, 
4-28, 5-18 or 56-24 threads. 13/9” diam- 
eter with 47-16, 3/g-24, '/2-13 or '/2-20 
threads. 17/2” diameter with '/)-13, '/,-20 
or 5/-18 threads. Northwestern Tools, Inc. 115 Hollier Ave., 
Dayton 3, Ohio. 


pecific gravity of fluid 


¢ 


~ 
= 


S, Specific gravity of manometer fluid 
° 


S 





SWING ‘‘C’’ WASHERS complete with shoulder screws, are 
now available in four sizes for 3/g”, '/2”, 5/g” or 3/4,” bolt sizes. 
Write or call today for 
your free new 16-page 
cataolg. Catalog includes 
tracing templates of jig 


and fixture components, 








ea: Eee ee ee 
7 8 9 10 1] 
D, Diameter of throat 





Northwestern Tools, 
Inc. 115 Hollier Ave., 
Dayton 3, Ohio. 
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Venturi-Meter Equation . . . Con’t. 
NOMOGRAM IT 
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For Its 
Many 
Advantages 


elocity coefficient (venturi meters) or 


C, discharge coefficient (orifices and nozzles) 
D, Diameter of throat (inches) 


C, V 


a a al 
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NOMOGRAM II 


Less Friction @ Forever Shelf Life ¢ Use 

On Any Fluid or Gas to 450°F © No Electrolytic 
Corrosion ¢ Non-Contaminating . . . 

and in many cases it is less expensive 

than outdated materials 

383 sizes of Stock Molds availabie for Halogen Vee Ring 
Packing for Valves * pumps ° cylinders * mixers 


Write for your catalog. 


0.44 1, ) 
= yy | 
0.8 a 


bw 0.46 
; \ INSULATOR & SEAL CORP. 


— 0.5 
= ° . “ \\ 
0.4 ; on ee 9960 Pacific Ave. Franklin Park, Hil. 
er “Engineers and manufacturers— 


0.3 : TEFLON®* Products” 
0.04 0.0001 m 0.25 DuPont T.M. 


eres ee 


Reference line 


KA, (sq in) 
Q Discharge (gpm) 
Q Discharge (cu ft/sec) 


R Deflection of differential gage (inches) 


0.1 
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gauges provide in- 
stant gauging. 


new 
Di-Acro’ 
turret 
punch 
press 


Accurate Burr-Free 
Punching at 
12 Rotating Stations 


The new Di-Acro 4 Ton Turret Punch Press 
provides rapid, close tolerance punching of 
round, square, oval and rectangular holes 
from 1/16” to 2”. 

Rotating turrets provide rapid indexing 
for single or sequence punching. Precision 
hole location quickly obtained with Micro- 
twin gauges. Punches sheet metals up to 16 
gauge mild steel, fibreboard, asbestos, paper, 
cork, leather, rubber, plastic and other sheet 
materials. 

Dies are mounted in turretsalwayshandy. 
Standard clearance between punch and die 
is .002”. Choice of 6 other clearances at no 
charge. The Di-Acro Turret Punch Press is 
safe, simple to operate—requires little main- 
tenance. 

Consult the yellow pages of your phone 
book under Machinery, Machine Tools, 
for the name of your Di-Acro distributor 


or write us for catalog 62 describing 
this and other Di-Aero Machines 


* pronounced die-ack-ro 


DI-ACRO CORPORATION 


Formerly O’Neil-Irwin Mfg. Co. 
3511 8th Avenue « Lake City, Minn. 
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Normal Stress—Welds 


S. Warren Kaye, Peabody, Mass. 


Normal stresses for three weld connections are solved 
by the nomogram: 
S:-= KM/hI 
Where: 
S = Normal stress, psi 
M = bending moment, Ib-in 
h - depth of weld, inches 
] = length of weld, inches 
K = constant (Case 1, K = 3; Case 2, K 
Case 3, K — 6) 
Example: If a beam is welded with a fillet weld 
(Case 2), and M 2000 Ib-in, h — 0.25 inch and 


= 4.24; 


> 
fe ees 


i 


L 


Ww 


= 
Ww 
aera 


h_ Depth of weld (inches) 


Reference line 
Length of weld (inches) 


S 
nN 
nN 


en Se ee ee 
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~1 Case 2 
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1 — 2.0 inches, determine normal stress. 


to Case 2 and read S = 8480 psi. 


M Bending moment (Ib-inches) 


For Free Reprints of the Above Article, Circle 528 on Reader-Service Card 


Solution: Align h = 0.25 with | = 2.0, intersecting 
Reference line. Align this intersection with M 
= 2000, intersecting S line. Project horizontally 
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DESIGN DATA 


Average Volume of a Cylinder 
Inscribed in a Right Circular Cone 


Nicholas 8. Hodska, Stratford, Conn. 


The mean volume of the body in question about 


H 
Vin (y) [1 /(H of Vdy (1) 


From Fig. 1, by similar triangles 
x/K = (Hi 
Hence: 
Vv= 1x*y 
= (rR*/H?*) (H 
= (rR? H?) (Hy 


an axis is: 


(R/H)(H y) 


y)/H or x 


- y)*y 
- 2Hy? + y’) 


Replacing these values in Equation (1): 


H 
Vin (y) = (1 Hn) f (7R*/H?*) (H*y — 2Hy? + y*)dy 


H 
H*y? 2Hy* he 


= (nR*/H*)| — a +! 

















Fig. 1 








Where: 
= radius of the base of the cone, inches 
= altitude of the cone, inches 
- volume of the inscribed cylinder, cu in 
= mean volume, cu in 
radius of the inscribed cylinder, inches 
j altitude of the inscribed cylinder, inches 

Example: If H = 18.0 inches and R = 3.0 inch- 
es, determine V,,. 

Solution: Project horizontally from H = 18, in- 
tersecting the Reference line. Project down- 
ward from this intersection to R — 3, thence 
horizontally to read V,, — 42 cu in. 
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Stainless steel filters are induction brazed at Dynamic Filters, Inc., Detroit, Mich., using EASY-FLO brazing alloy and Handy 


Flux for 100% joint integrity. 


SILVER BRAZING-—the precise tool for precision fabricating 


The ability of silver brazing to serve fabricators literally 
through thick and thin is well illustrated by the experi- 
ence of Dynamic Filters, Inc. 

This firm manufactures fine filters for industrial, aircraft, 
missile, nuclear and marine use by bonding woven wire 
cloth of desired mesh to a coarser backing screen, form- 
ing and joining to required shape and attaching neces- 
sary fittings. 

Since the filters must be capable of screening out particles 
ranging down to 2 microns in size, often under heavy 
pressure, any flaws in joint material or method would 
naturally be fatal. Dynamic Filters gets complete joint 
reliability by silver brazing with Handy & Harman EASY- 
FLO brazing alloys and Handy Flux. How do they know? 
They inspect all joints 100%. 

Equally decisive in their choice of silver brazing is its 


‘compatibility with both the relatively thick fittings and 


thin wire mesh. EASY-FLO melts quickly at relatively low 
temperatures so metal is not annealed, oxidized or other- 
wise damaged, forms a thin, molten metal film that 
penetrates into small voids and capillary spaces, then 
solidifies to form strong, neat joints requiring little or 
no finishing. 

Add to this the advantages.of volume production at often 
negligible “expenditure in-brazing materials and you'll 
see why silver brazing is 
becoming more and more 
the favored method for 
beating fabrication costs. 
Get complete information 
—send for a copy of our 
data-packed Bulletin 20. 
It's yours for the asking. 
Write today. 


HANDY & HARMAN 


850 Third Avenue, New York 22, N.Y. 
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join wires 


BY HAND OR MACHINE... 


36) 7 


HERE’S A PROVEN WAY TO 


keep costs down and 
improve your product 


Ny WN 
yo & 


H_ Altitude of cone (inches) 


Westie 


WIRE CONNECTORS 


@ Priced as low or lower than 
ordinary connectors, they go on 
fast, last for the life of your 
product. No troubles! 
Specially formulated high-dielec- 
tric, high-strength all-plastic 
shell is virtually immune to all 
moisture and chemical action. 
They stay “new” permanently! 
Smooth, precision-molded 
threads start easily, screw on 
without damage to even finest 
wire strands. Wires are locked 
on—can't fall off or shake loose! 
Scientific knurling is easy on fingers, fits smugly into 
Ideal standard driver shanks. Less fatigue, faster 
assembly line splices! 
Ample skirt protects splice, prevents shorts. 
Best insulation you can get! 
Only 5 sizes handle practically all appliance, fixture 
and smaller machinery needs. Approved for 300V and 600V 
(1000V for fixtures). Less specification and 
stocking problems! 








NEW BROCHURE 
for design and production 


Gives new technical data for 
TRY THEM production and design men. 
AT OUR Complete selector charts for 

all sizes of All-Plastic Con- 
EXPENSE nectors for all approved wire 
mail combinations. Also useful 
. product information of Ideal 
coupon Wire-Nuts, Excel Porcelain 
aegis Connectors and Wing -Nuts. 
sample Facts you should have on the 
~ ¥ industry’s most complete line 
assortment of wire connectors. Mail 

coupon. 


Mean volume (cubic inches) 


Vn 
R Radius of base of cone (inches) 


IDEAL INDUSTRIES, Inc. ) 
1443-K Park Avenue, Sycamore, Iilinois QDEAD 


Please send [] new brochure on All-Plastic Connectors; 
() Free Sample Assortment 

Name_ 

ERE 

EE aes ee 5 4.5 


EE: ae i f cone (inches 
Sold Through America’s Leading Distributors R Radius of base = e ( ) 


IN CANADA: IRVING SMITH, Ltd., Montreal 
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NEW LiIilTHERATURE To obtain copies of numbered litera- 


ture . . . circle appropriate number on 
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for you 


Are you looking for a better, faster 
way to fasten belts, aprons, tapes or 
ribbons? Would you like to slash 
maintenance time by putting an easy- 
to-fasten joint in endless belts? The 
tastest way to join these ends is with 
Clipper Hooks and Lacers. 


Long used for lacing power transmis- 
sion belting, Clipper fasteners are 
now proving their cost-cutting value 
in materials handling equipment, auto- 
matic pin setters, laundry equipment, 
tood harvesting and processing equip- 
ment and in many other applications. 


They produce a smooth, flexible joint 
in a hurry. 

Let us demonstrate the advantages of 
a Clipper joint on the product of your 
choice. Send us a small sample (or 
the complete belt, apron, tape, or 
what have you) and we'll make you a 
Clipper joint FREE, without obligation. 


Write, wire or call today for details 
and literature. 


Ask your Industrial Distributor tor Clipper Products 


BELT LACER 
COMPANY 


974 Front Ave., N. W., Grand Rapids 2, Michigan 
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Gear Size Nomogram 451 
A revolving gear with teeth passing near an electromagnetic pickup is sometimes used to 
determine shaft speed or to generate electric signals. This nomogram, printed on plastic- 
coated medium-weight stock, allows calculation of gear sizes needed for required voltage or 
frequency to be generated by the pickup, the calculation of gear surface speeds from rpm or 
expected voltages, and/or frequencies generated at various gear speeds. Electro Products 
Labs., Inc., 4500 N. Ravenswood Ave., Chicago 40, Ill. 


High-Temperature Ceramics 452 
Detailed information on space-age ceramic compositions, including alumina, magnesia, 
thoria and zirconia, are found in this 32-page catalog. Sizes and prices for crucibles and tubing 
available from stock and data on custom cerdmic items are provided. The manufacturer's 
“Leco-Kote” flame spray tubing is illustrated and specifications are given. An application 
questionnaire completes the brochure. Laboratory Equipment Corp., St. Joseph, Mich 


Optical Terminology Glossary 453 
The first in a continuing series of terminology glossaries, this one-page sheet covers a wide 
range of technical terms from “aberrations” to “surface reflections”. The glossary, and addi- 
tional ones to follow, is specifically designed for use as a reference work by engineering and 
other industrial personnel, and by educational institutions as a teaching aid. Servo Corp. of 


America, 111 New South Rd., Hicksville, L.1., N-Y. 





VERNITRON 3-MINUTE CONTROL SYNCHROS 
DELIVERED ON REGULAR | 
PRODUCTION BASIS <«, 60 & 400 CYCLE 


ALL SiIZES—11 through 23 

ALL TYPES — Transformers, Transmitters 
Differential Transmitters — Thru-Bore 
and Standard 

ALL ENGINEERED & MANUFACTURED TO: 

MIL-S-2335 MIL-S-16892 FXS-1066 

MIL-S-12472 MIL-S-20708A 

ALL« AVAILABLE WITH MAXIMUM ELEC- 

TRICAL ERROR OF +3 MINUTES! A major 

break-through, made possible by VERNI- 

TRON specialization in precision synchro 


component design and manufacture. WRITE, WIRE, PHONE 


NOW for complete 
price, delivery and 
specification data; 
ask for new 
Vernitron Catalog 


ERAN IiTRo© 


co ocmUCUCrRrRrlUCUC PWC COUmUmUlCrRlLCUCUC AOUCUTCLU Cc COUCUrM! 


612 Old Country Rd., Garden City, N.Y Pioneer 1-4130 TWX: G-CY-NY-1147 
West Coast Plant: 1742 So. Crenshaw Bivd., Torronce, Cal.—FAirfax 8-2504 TWX: TNC-4301 
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Automobile Fuel 

Measurement System 454 
4 four-page folder describes the Mark 
| “Drive Master” system for checking 
car engine performance and for ob 
taining fuel economy. The unit is 
claimed to provide 20 to 25 percent 
better gas economy and to serve as a 
warning signal of trouble developing 
in an engine. What it is— how it works 
—savings in fuel—trouble-warning 
system and system specifications are 
included in the literature. Ongaro 
Dynamic Industries, 1035 Third Ave., 
Columbus 12, Ohio 


Brazing Alloys 

Comparison Chart 455 
This two-page chart compares “Am- 
braze” alloys with 14 other tradename 
alloys. All important silver, copper 
and brass-base alloys are detailed and 
AWS-ASTM designations are given 
for all alloys charted. Some of the 
alloys listed for “Ambraze”’ are cop- 
per, silic bronze, phosphor bronze, 
naval bronze, nickel bronze, low-fum- 
ing bronze, nickel silver, aluminum 
bronze, “Phos Sil O” and “Phos Sil 
15.” American Brazing Alloys Corp., 
Box 11, Pelham, N.Y. 


Master Power 

Supplies 456 
This “Master Power Supply Chart” 
contains specifications on all labora- 
tory d-c power supplies and a-c line 
regulators produced by the manu- 
facturer. The notebook-sized, fold-out 
chart is three-ring punched and lists 
complete information on output, reg- 
ulation ripple, impedance, dimensions 
and price. Included are TVCR, MTR, 
MAG-AMP regulated, MRST and 
semiregulated series, plug a-c line 
voltage regulators. Perkin Electronics 
Corp., 345 Kansas St., El Segundo, 
Calif. 


Textile Fiber 

Comparison Chart 457 
This two-page fold-out chart shows 
resistances of all generic fibers to 
acids, alkalies, salts, solvents and 
oxidizing agents. Concentration and 
temperature of the reagents are indi- 
cated and the extent to which the 
fibers and/or reagents resist chemical 
change. The chart also defines the 
generic, man-made fibers and speci- 
fies the various trade names. The 
folder is designed to assist in specific 
problems of textile application and 
fabrication. Filtration Fabrics Div., 
American Machine & Metals, Inc., 
East Moline, Ill. 
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TYPE 16 SUBMINIATURE SWITCHES 
PROVED SETIECH oS. WAYS 


LONGER LIFE... No other subminiature switch can equal the per- 
formance and long service life of the Licon Type 16. Only 4%” thick and 
25/32” long, the Licon Type 16 delivers over 20,000,000 operational cycles 
without mechanical failure. This has been repeatedly test-proved. 
Quality and uniform dependability make the Type 16 superior to any 
subminiature switch. 


HIGHEST ELECTRICAL RATING ,.. The tiny Type 16 is rated at 
10 Amps, 30 volts d-c inductive. This rating, the highest among sub- 
miniatures, is achieved with a unique double-break mechanism that 
effectively increases electrical performance, and life, as well as capacity. 
Arc energy and heat dissipation are distributed over two places, mini- 


THIS CATALOG IS YOURS on request. 

it gives dimensional data and engineering “specs” 
on the Type 16 and the whole broad Licon line. 
Send for yours today. 


NOTE: Standard Type 16 Switches and Actuators 
are available through your local Licon distributor. 


mizing the possibility of contact weld. Double-break design offers mul- 
tiple circuit possibilities not available in other subminiatures. The Licon 
Type 16 finds wide acceptance in aircraft and missile applications yet is 
economically adapted to industrial use. Its rating, dependability and per- 
formance equal those of a big switch, but its compact size makes it an 
excellent choice for use where critical space and weight limitations exist. 


VERSATILITY... Type 16 switches come in reset, mamentary, and 
specially engineered styles. Leaf spring, lever, roller, plunger or combi- 
nation actuators are standard. Terminals may be solder, screw, or taper 
tab and may extend from the bottom, sides, or ends of the switch case. 
Variations of the Type 16 will be engineered to your specification, 


ale 
ely TYPICAL PROVED APPLICATIONS... 


Licon Type 16 subminiature switches are presently in use in missile 
detonators, sensing devices on automatic machine tools, automatic 
postal equipment, speed control devices, communication equip- 
ment, coin changer equipment, automatic door openers, relay actu- 
ation, and a host of airborne controls, including hermetic and en- 
vironment-free units. 


71 LICON 


DIVISION ILLINOIS TOOL WORKS Inc. 
6615 W. IRVING PARK ROAD, CHICAGO 34, ILLINOIS 
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Laboratory Supplies 

and Instruments 458 
This 936-page catalog illustrates thousands of lab- 
oratory supplies and instruments. Each item is de- 
scribed and up-to-date information is given on the 
latest laboratory instruments. Specifications given 
are complete enough to enable purchasing directly 
from the catalog. The hard-cover catalog lists units 
alphabetically and a cross-referenced subject index 
provides fast location of any item. LaPine Scientific 
Co., 6001 S. Knox Ave., Chicago 29, Ill. 


Aircraft Cockpit Voice Recorder 459 
The latest in a series of special-purpose recorders is 
illustrated and described in a four-page folder. The 
unit is claimed to meet all requirements of recent 
FAA Project 307-11 specification for a transport air- 
craft voice recorder and is available ‘in a variety of 
configurations. The basic recorder and its operation 
are outlined, and operating and physical character- 
istics for all models are tabled. Special Devices Div., 
Lockheed Aircraft Service, Inc., Ontario Inter- 
national Airport, Ontario, Calif. 


Mechanical and Electrical 

Instrument Counters 460 
Catalog 400, 16 pages, provides a reference for en- 
gineers for digital readout indicators in navigation 
and gaging instruments,. radar control computers 
business machines, missile-tracking devices and 
position indicators. The brochure provides complete 
data on both mechanical and electrical instrument 
counters and with the information presented, hun- 
dreds of variations of counting instruments may be 
determined. A complete line of countérs is illus- 
trated and specifications are provided for each series. 
Durant Mfg. Co., 1929 N. Buffum St., Milwaukee 1, 
Wis. 


Plumbing, Heating and 

Air-Conditioning Supplies 461 
This 160-page catalog covers heating, plumbing and 
air-conditioning supplies; a line of plumbing fix- 
tures, plumber’s brass, lighting fixtures and elec- 
trical supplies; construction tools, hardware and 
power tools; custodial and maintenance equipment. 
Catalog 21 offers a complete centralized buying 
service and an alphabetical index to all parts and 
units included. A technical and engineering data 
section provides the following tables: “Heat Emis- 
sion from Horizontal Bare Lron or Steel Pipes in Air 
at 70F”, “Water Heating Loads versus Temperature 
Rise for Various Gallon-Per-Hour Rates”, “Square 
Inch Area Required for CFM Against Velocity”, 
plus combustion efficiency charts and conversion- 
factor tables. A. R. Webber Co., Inc., 142 Orange 
Ave., West Haven, Conn. 


Designers think of R/M first for asbestos, rubber, 
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Solves major operating problems for tire press manufacturer 


with new Teflon*-impregnated molded asbestos piston cups 


New molded asbestos piston cups im- 
pregnated with Teflon, developed by 
Raybestos-Manhattan, Inc.,haveenabled 
National Rubber Machinery Company, 
Akron, Ohio, to improve the economy 
and efficiency of its Autoform Slideback 
Tire Press while realizing substantial sav- 
ings. The new seal has not only reduced 
air loss to a minimum, but eliminated a 
lubrication system, cut maintenance, and 
increased machine operating life. 


Before adopting R/M cups, NRM used 
metal rings for the ram and cylinder 


The application of R/M piston 
cups provided two important 
benefits. It eliminated oil in the 
curing room, preventing damage 
to the tire rubber. It reduced air 
loss with properly fitted and in- 
stalled cups. 

* Registered trademark for Du 
Pont fluorocarbon resins 


assembly. These did not provide the seal 
required, permitted a 5 to 10% air loss, 
caused excessive wear on moving parts, 
and required lubricants which were en- 
trained, seeped into the molds, and dam- 
aged the tire rubber. 


In considering a suitable replacement for 
the metal rings, NRM tested various 
synthetic rubber and leather cups. All 
deteriorated rapidly in temperatures up 
to 380°F. Then R/M was consulted. 
Preliminary investigation indicated 
asbestos witha Teflon fillerasa potentially 


good combination for this application. 
Nearly a year of research, testing and 
engineering collaboration foliowed. 
Samples were developed and tested in the 
field under actual operating conditions. 
Only when all results were in—after two 
years—did NRM adopt R/M cups for 
use in all its presses. 


R/M’s experience in the manufacture of 
packings, gasket materials, and specialty 
products to meet the exacting and varied 
requirements of industry is at your dis- 
posal—whatever your need call on R/M. 


PACKINGS 


For complete information on R/M Molded Piston Cups and other 
R/M packings and gasket materials, write for new Catalog P-100. 
Packing Division, Raybestos-Manhattan, Inc., Passaic, N.J. 


Circle 72 for more information on Packings 
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sintered metal, and engineered plastic products 








Non-burst Rubber Steam Hose 
Strength of steel, heat resistance 
of asbestos, flexibility of rubber 


For saturated steam pressures to 200 Ibs., 388°F. Strength and 
durability are employed throughout the construction of Super- 
Master BW Steam Hose, illustrated above. Braids of high- 
tensile, non-corrosive steel wire are applied at a controlled 
angle over an asbestos-covered steam-resistant rubber tube for 
greatest strength with minimum elongation and contraction, and 
provide positive protection against bursting. Special Butyl 
rubber cover resists heat and weather, has static dissipating 
wire. The safest high-pressure steam hose made. Write for 
Bulletin M630. 


Rubber hose for every purpose—air, oil, suction, Teflon hose 
for corrosive chemicals, flexible rubber pipe and expansion 
joints for abrasion and vibration... outlasts steel pipe. Write 
for Catalog MS. 


RUBBER 


Write today for free booklet shown: full details on a wide variety of 
industrial rubber products. Manhattan Rubber Division, Raybestos- 
Manhattan, Inc., Passaic, N. J. 





BOND FAILURES CAN BE PREVENTED! 


Here’s how to stop 13 of them... 





Type of Failure 


Solution 





THERMOSETTING 
ADHESIVES 


e Cohesive failure 


e Adhesive failure 
from metal 

e Adhesive failure 
from substrate 
other than metal 

© Cellular areas in 
adhesive line 


Check film with solvent used in adhesive. If 
solvent softens the adhesive film or becomes 
tacky, this indicates insufficient cure. Make 
sure bond line time and temperature is used. 
If metal surface has a white, clean appear- 
ance, check cleaning technique. 

Try prime coat of diluted adhesive, also 
check compatibility. 


Increase pressure and/or adhesive. 





—room 
@ Tacky film 


CONTACT ADHESIVES 
temperature setting 


@ Shiny areas 


e No bond 


Failurein adhesive 
from metal 

From substrate 
other than metal 


If film should dry hard but remains tacky, the 
cause may be entrapped solvent or migra- 
tion of plasticizer from one substrate. 

Poor contact, insufficient pressure or in- 
sufficient amount of cement. 


If heat reactivated type, adhesive: was too 
cool at time of assembly or poor compati- 
bility. 

Improper cleaning. 


Incompatible or unclean surfaces. 





HOT MELT 
e No bond 


Incompatibility, adhesive too cool at time of 
assembly. Parts too cool at time of applica- 
tion of adhesive. 








EPOXY BASE 
ADHESIVES AND 
CASTING COMPOUNDS 


e High exotherm 


e Tacky film or 
casting 


@ Flexible casting or 
film of rigid 
adhesive or 
casting compound 





Mix lower volume and pour mixed material 
into shallow tray. Cool base and activator 
before mixing or use Metermixing equipment. 
Improper base activator ratio, improper mix- 
ing of base and activator, improper cure. 
Check bond line temperature. 

Improper mixing of base and activator, 
improper base and activator, improper cure. 
Check bond line temperature. 








Bond failures can be prevented! Raybestos-Manhattan’s adhesive 
experts also have solutions to less common causes of bond failures 
. . . based on more than 20 years’ experience in the production of 
bonded assemblies and the manufacture of adhesives, coatings and 
sealers. Why not call on them today for the answers to your adhesive 
problems—no cost or obligation, naturally. 


ADHESIVES WB 
ie, 


Get helpful engineering information on selecting, boxiding and testing 
adhesives. Write today for your free copy of Bulletin No. 701. Ad- 
hesives Department, Raybestos-Manhattan, Inc., Bridgeport, Conn. 


RAYBESTOS-MANHATTAN, INC. 


FACTORIES: Passaic, N.J. « Bridgeport, Conn. « Manheim, Pa. « Paramount, Calif. « No. Charteston, S.C. 
Crawfordsville, Ind. « Neenah, Wis. « Peterborough, Ontario, Canada 


Circle 73 for more information on Rubber 


Circle 74 for more information on Adhesives 
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How to Make Maps 462 
Provides a color-illustrated course on modern map 
production. Graphic diagrams explain the funda- 
mentals used in producing color-separated maps. 
Step-by-step procedures show how “Stabilene” 
films can be used to save time and money in the 
preparation of multicolor topographical maps from 
negative compilation, and multicolor aeronautical 
maps from positive compilation. The 12-page bro- 
chure also includes production of single-color high- 
way construction maps. A glossary of mapping terms 
completes the folder. Keuffel & Esser Co., Third 
and Adams Sts., Hoboken, N.]. 


industrial Gas Data 463 
A 48-page, pocket-sized book lists physical and chem- 
ical properties of acetylene, argon, carbon dioxide, 
helium, hydrogen, krypton, neon, nitrogen, oxygen 
and xenon. In addition, the leatherette-bound Form 
ADE-890 gives properties of the medical gases— 
cyclopropane, ethylene and nitrous oxide. Tables 
provide quick conversion of volumetric information 
on industrial gases from one equivalent unit of meas- 
ure to another. Charts and diagrams provide data 
on industrial gas delivery and storage systems. Air 
Reduction Sales Co., Div. of Air Reduction Co., 
Inc., 150 E. 42nd St., New York 17, N.Y. 


Cylindrical Accumulators 464 
Details a complete line of floating-piston cylindrical 
accumulators. The 80-page catalog presents cutaway 
views of both single and double-shell accumulators 
ranging in oil volume from 7.07 cu in up to 43.7 gal 
maximum, with maximum working pressures from 
2000 to 5000 psi. Dimensions, specifications and 
volume-pressure charts are given for accumulators 
designed for operating temperatures from —40 to 
180F, handling commercial hydraulic fluid. Auxil- 
iary gas bottles and accumulator charging and gag- 
ing assemblies also are included. Superior Hydrau- 
lics Div., Superior Pipe Specialties Co., Box 3844, 
Cleveland 10, Ohio. 


Electrical Wiring Devices 465 
A 96-page catalog illustrates and describes more 
than 1500 electrical wiring devices, lamps and spe- 
cialty products. Useful as a reference for contractors, 
consulting engineers and architects, products are 
grouped in categories and are cross-indexed for quick 
location. New items added to this catalog include 
“Touch-A-Matic” quiet switches and quiet a-c 
switches with toggle handles. A few of the items in- 
cluded are specification-grade electrical wiring de- 
vices, switches and receptacles; transformers, wall 
plates and pushbuttons. Eagle Electric Mfg. Co., 
Inc., 23-10 Bridge Plaza S., Long Island City 1, N.Y. 
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Here’s why leading ; | TRCHNICAL PAPERS | 


manutacturers* specify | 


Shaft Design for Finite Life 


Helicon’ | eh 


Roy C. Ingersoll Research Center,. Borg-Warner Corp. 


ee When This 


@ low cost S/N Curve—A plot of allowable nominal stress 


@ improved product superiority * | of a particular section versus the number of stress C e 
S ineregees omeioncy a cycles to failure. an e 


@ more power in less space : : , 
Theoretical (geometric) . stress concentration 


@ wide mounting tolerances ae | 3 
@ ratios from 3:1 to 400:1 factor, K,— ours s 


Maximum stress of the section 





*K ee oes FRO ost Average stress of the section 
AT DORMEYER at ; 


The Dormeyer CU-1 lawn cultivator re- 
quired a high gear ratio (60:1) with | or experimentally by such methods as_photo- 
single reduction, right angle out-put to | elasticity and strain measurements. 

in-put, and small gear diameter with 
high loading, maximum mounting tol- 


rege 1B grin he arian aag : _ Endurance limit without stress raiser Mo-Bar Air and Hydraulic Cylinders cannot fall 
Dormeyer found its features most : eS Endurance limit with stress raiser apart ... because of loose tie-rods ear when you 
adequately satisfied all of the unit's remove the rod bushing and cartridge retainer 
requirements and design needs. — = | The fatigue stress concentration factor is con- plate of these cylinders. 
sidered maximum at 1,000,000 cycles and dimin- | Mo-Bar’s exclusive feature of using four (4) 
Allen Head cap screws in place of conventional 
; ; Saga Ere i protruding hex nuts... permits easy, quick re- 
The formula for nominal torsional shear stress placement of the entire cylinder Rod Cartridge 
of a solid round shaft is: assembly . . . with cylinder barrel and tie-rods 
16T always permanently in place. 
+S eee This Mo-Bar “‘first” gives greater design flexi- 
bility ... particularly for cylinder mounting in 
ON-THE-JOB PROOF AT PIONEER where: tight places. 


Specially hardened and heat treated Helicon ~~ S. —— Shane st i “firsts” j . 
gears are used in the engine transmission of the Pie oT ee ee Other Mo-Bar include (1) improved 


Pincor Twenty One front throw trimmer power T = Torque, lb-in Rod Cartridge design where the long bronze rod 
mower ‘manufactured by the Pioneer Gen-E- —~ D bushing is piloted into cylinder head—not threaded 
Motor Corporation. Helicon gears were chosen =e —for maximum piston rod support ...and (2) 
because they provide the | | The formula for nominal torsional shear stress oil-heat resistant, self-adjusting Seal Guard wiper 
desired reduction, have excel- 4 of a hollow round shaft is: rings, with long conical taper, to throw off all 
, lent loading characteristics i harmful matter from piston rods. 

for their size, offer simple 7 . . . 
alignment, are noiseless and 4 S 16T 6T a Se The —— Mo-Bar compact design for air and 
give longer service. : 8 ae . hydraulic cylinders assures superior performance 
and unfailing dependability with positive, uni- 

form actuation at all times. 
There are Mo-Bar Air Cylinders, series ‘a’— 
ie me 1%” to 14” bore, to 200 psi . .. Mo-Bar Hydraulic 
orque, 1D-in Cylinders, series ‘m’ (medium pressure)—1% ” to 
Outside diameter, inches 14” bore, 500 to 2000 psi... Mo-Bar Hydraulic 
Inside diameter, inches Cylinders, series ‘h’ (high pressure)—1%” to 12’ 
bore, 2000 to 3000 psi. 


oat 





K, is obtained analytically based on elastic theory 


Fatigue stress concentration factor, K;— 





ishes to 1.0 at 1000 cycles. 








— Outside diameter, inches 


o 


Shear stress, psi 


NR 
So 
So 


Machined 


8 


REQUEST THIS FREE CATALOG that 
gives the description, advantages and ap- 
plications of Helicon 

gears. Send for your 

free copy now! 


Write for all three bulle- 
tins—Nos. 202, 203 and 204 
Steel-Brinel 4- A —describing Mo-Bar Air and 
with various surface finishe s Hydraulic Cylinders for fluid power 
1 10 100 1000 applications ... Dept. A 


. Bo Stress cycles in thousands 
: 1 . SPIROID { iq. ] S/N CURVES - COMPLETELY REVERSED ho - BAKE 
DIVISION ILLINOIS TOOL WORKS inc. : TENSILE STRESS HYDRAULICS CO. 
4 rystal Lake, Illinois 








Nominal tensile stress 1000 psi 
3 


a! 
Co) 


Circle 75 on Reader-Service Card for more information Circle 76 on Reader-Service Card for more information 
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THE WAY 
TO CUT 
EXCESSIVE 
WEAR 


iron and steel particles that wear 
off moving parts and circulate in 
the lubricant are a primary cause 
of wear to bearings, bushings, 
gears, cams, etc. 


The powerful magnet in the Lisle 
Magnetic Plug pulls these particles 
out of the lubricant — assuring 
longer, quieter, trouble-free, oper- 
ation of your product. 


Lisle Magnetic Plugs can be used 
in place of any ordinary drain or 
fill plug. 


FREE Samples for Testing in 
Your Product! 


Circle 77 on Reader-Service Card 
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Steel-Brinell 514 - 55 


~ 
°o 
~ 


10 100 1000 
Stress cycles in thousonds 
Fig. y) S/N CURVE - COMPLETELY REVERSED 
SHEAR STRESS 


Nominal shear stress 1000 psi 


Design Procedure 

Plot nominal torsional shear stresses versus 
cycles to failure curve as foliows: 

1. Plot S/N curve for completely reversed ten- 
sile stresses. These curves are usually available 
and are constructed as follows: 

a. Given the ultimate tensile strength and 
the endurance limit for completely reversed load- 
ing: (1) the allowable tensile stress at 1000 cycles 
is approximately equal to the yield strength (Fig. 
) the allowable tensile stress at 1,000,000 
cycles is approximately equal to the endurance 
limit of the steel (Fig. 2). 

2. Plot S/N curve for completely reversed shear 


1), and (2 


stresses. Shear stress is approximately equal to 
0.58 tensile stresses. (Constant energy of defor- 
mation theory.) 

a. Allowable shear stresses for completely 
reversed loading are obtained as follows: (1) 
allowable shear stress ~ 0.58 xX tensile stress; 
(2) allowable shear stress at 1000 cycles ~ allow- 
able tensile stress at 1000 cycles x 0.58 (Fig. 2), 
and (3) allowable shear stress at 1,000,000 cycles 

allowable tensile stress at 1,000,000 cycles x 
0.58 (Fig. 2). 

3. Should the part be subjected to other than 
completely reversed shear stresses such as zero 
to plus_or a plus to plus, the modified Goodman 
diagram is used to convert the completely re- 
versed shear stresses to those desired. 

a. Converting from completely reversed 
allowable shear stress to zero to maximum allow- 
able shear stress for 1000 and 1,000,000 cycles 
is shown in the modified Goodman diagram in 
Fig. 3. 

4. The S/N curve (nominal torsional shear 
stresses versus stress cycles) for the desired load- 
ing can be plotted (Figs. 4 and 5). 

a. The allowable nominal shear stress curves 
or S/N curves become approximately straight lines 
when using log-log coordinates and plotting stress 
against stress cycles. 

5. The S/N diagram then is modified further 
by reducing the shear stress diagram at 1,000,000 
cycles by the stress concentration factor. In effect, 
the stress concentration factor merely changes the 
slope of the S/N curve. 

a. Fatigue stress concentration factors are 
applied by dividing the allowable shear stress 
at 1,000,000 cycles by fatigue stress concentration 


(Continued on next page) 
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Take the simple, sure, direct route to lower manufacturing 
and maintenance cost. Design into your product Bunting 
Standard Stock Bearings. You avoid inventory investment, 
delays, confusions, production problems by the immediate 
availability in small or large lots, from local distributors all 
over America, of hundreds of different stock sizes of com- 
pletely finished cast bronze and sintered bronze bearings and 
bars, aluminum bars and Nylon shapes. 


Special design bearings not obtainable from stock can be pro- 
cured immediately at low cost from Bunting fully equipped 
machine shops in five industrial centers. The wide range of 
sizes of Bunting Stock Cast Bronze and Sintered Bronze Bearings 
makes the alteration of a stock item to a special bearing easy 
and economical. Bunting Cast Bronze, Sintered Bronze, Alum- 
inum Bars and Nylon shapes provide the materials for special 
requirements which cannot be made from stock bearings. Your 
local Bunting Distributor can arrange for such work. 


A large staff of bearing engineers in the field stands ready to assist 
in the use of these Bunting stock products and in the designing of 
bearings or components: for extraordinary applications. Two big, 
modern plants assure ample production capacity at all times for bear- 
ings and parts made from all modern metals and materials. 





See Bunting’s lete Sweets Product Design File 11C/BU or 
ask for Bunting’ s General — Form 158; Nylon Catalog, Form 32; 
Technical- Handbook on Bunting Nylon, Form 33; The Technology of Bunting 
Aluminum; Form 46; Engineering Handbook of Powder Metallurgy, Form 1; 
Bunting Machine Shop Service, Form 4. 





The BUNTING Brass and Bronze Company 
TOLEDO 1, OHIO 


BRANCHES IN PRINCIPAL CITIES > 


Circle 78 on Reader-Service Card for more information 





8100 SCHOOLCRAFT « 


in just 3 steps 


Now you can design truncated spheres with much closer 
spherical and surface finish tolerances and find them quickly 
realized in actual production! 


Step 1, cast, forge or cold-head the part; step 2, mill the sphere; step 3, 
Microhone the sphere. Steps 2 and 3 combine new, specially developed 
milling and Microhoning, machines which generate sphericity within 
.0003” tolerance and a controlled microinch finish of 6-10 rms. (Former 
methods were hard pressed to productively obtain sphericity within 
002”). 

This new method can be applied to any truncated sphere which 
has a shank or bore to permit holding without touching the sphere. 
Micromatic will be happy to demonstrate how you, too, can tighten 
up design tolerances on spheres and also enjoy dramatic production 
savings. Just call or drop us a line. 


Shown here are some 
typical truncated 
spheres currently be- 
‘ing processed by: the 
Micromatic Method. 


MICROMATIC HONE 


CORPORATION 


DETROIT 38, MICHIGAN 
Circle 79 on Reader-Service Card for more information 
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Shaft Design ... Cont. 


| 
verage stress 


1000 psi 


Steel-Brinel 
514-5 


a 


factor and connecting this point with the allow- 
able stress at 1000 cycles (K, 1.00) with a 
straight line. This new curve is the allowable nomi- 
nal shear stress for the particular section of the 
shaft with a stress raiser. Refer to the S/N diagrams 
in Figs. 4 and 5. 

Predict the design loads and design life as 
follows: 

1. Design loads for transmissions are obtained 
from engine and converter curves. 

2. Design life is based on number of service 
miles required. 

3. Assume, unless there is service life data 
available: the number of maximum torque cycles 
per miles; the number of full throttle starts per 
mile which will probably not exceed 80 percent 
of full stall torque; the number of cycles at full 
engine torque (minus converter). It is apparent 
that the main criterion in the design of shafts 
for finite life is predicting the number and mag- 
nitude of the stress cycles. An example may be 
as follows: 

In a passenger car automatic transmission 
designed for 100,000 miles of operation, the fol- 
lowing assumptions are made: 

a. One maximum torque application per 100 
miles of operation equals 1000 cycles at maximum 
torque. 

b. One full throttle start, 80 percent max- 
imum torque, per two miles of operation equals 
50,000 cycles. 

c. Full engine torque applied 10 times per 
miles of operation equals 1,000,000 cycles at 
full engine torque. 

4. From the design life requirements of “3”, 
the S/N torsional shear stress diagram will in- 
dicate the allowable nominal torsional shear 
design stress. A section having a stress concen- 
tration factor may be critical at a different number 
of stress cycles than one without a stress concen- 


tration factor. 
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put thE LP 4 te in your designs 


any way you slice it... 


HEINZE 


SMD MOTORS 


are ideal for 
meat slicers 


Heinze SMD Universal Motors ‘are 
widely used in electric meat slicers 
because of their high running torque; 
small size in relation to horsepower 
(%); and because the shaft can be 
easily furnished with pinions and 
special worms to adapt it to a gear 
train. The SMD Motor is just one of a 
comprehensive line of compact 
Heinze Universal Motors for blend- 
ers, mixers, Can openers, vacuum 
cleaners, pumps, toys, power tools 
and other applications. In addition to 
high starting and running torque, 


| they are versatile to allow all types of 


mounting arrangements and modifi- 


| cations, are uniform in quality, keyed 


to high production, and are com- 
petitively priced. 
WRITE FOR COMPLETE CATALOG. 


ELECTRIC COMPANY 
685 Lowrence St., Lowell, Mass. 
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New Horizons in 
. 7 


PAPERS 


including important advances 
in military defense 


Yes, paper defenses against a war of 
stealthy death! But papers with peace- 
time uses too. Papers that sense air 
contamination . . . that wring water and 
micron solids from aviation gasoline or 
natural gas lines . . . that filter radio- 
active dusts, and wrap sensitive areas in 
the gas-proof, moisture-proof, mildew- 
proof security of 50% activated charcoal. 


Knowlton Specializes 
on the Advancing Edge of Progress 


Knowlton develops new papers for 
new uses ... from the idea through the 
prototype stage and the production runs! 
We offer manufacturing facilities for 
specialty papers requiring extremely 
close dimensional, chemical or physical 
limits and uniformity. Our entire 
energies are focused on the new, the 
different, the can’t-be-done jobs. In 
recent months, we have turned out 
papers that feature... 


High-pressure air flow 
High-temperature fluid flow 
High-uniformity chemical absorption 
High gas adsorption 
High-impregnation with organic solids 
High-sensitivity to air-borne contaminants 
High moisture resistance 

High linear and shear strength 

High abrasive resistance 
High-potential recombinations of 
mechanical and physical properties 


WRITE for a free copy of the 
booklet: “Creative Imagination 
in the Development of Techni- 
col and Industrial Papers". 


, (Fa / ; 
— /lnowulon 
Me Bhi 


Dept. 611, WATERTOWN, N.Y. 
Circle 81 on Reader-Service Card 


Steel - 514+ 555 Brinell with various 
stress concentration factors, Ke 
10 100 
— Stress cycles in thousands 
S/N CURVES - ZERO TO MAXIMUM SHEAR STRESS 


Nominal shear stress 


10 
1 1000 


= 





1 

Ke 
1.0 
1.5 
Steel-Brinel! 285 - 302 with various 2.0 

stress concentration factors, Ky 

1 10 100 
Stress cycles in thousands 
S/N CURVES - ZERO TO MAXIMUM SHEAR STRESS 


stress 1000 psi 


1 
" 1000 


my 
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The maximum nominal torsional shear design 
stresses currently used by various manufacturers 
of passenger car automatic transmissions at maxi- 
mum converter torque are shown in Table 1. 
It is evident that shafts for present passenger car 
automatic transmissions are being designed for 
finite life. Apparently, these design values are 
satisfactory because relatively few shaft failures 
have been experienced. 

It is not the intent of this paper to propose 
designing shafts to the critical limit, unless nec- 
essary, but merely to give the designer a clearer 
impression of the problem he is facing. Using the 
method outlined in this paper wil! help the de- 
signer evaluate such items as hardness and stress 
concentration factors somewhat better and will 
tend to minimize failures in the first prototype 
designs. 

The trend toward compactness will eventually 
force shaft design toward a more reduced finite 
life, thereby placing more emphasis on predicting 
the number and magnitude of the stress cycles 


more accurately. 





MAXIMUM NOMINAL TORSIONAL SHEAR 
DESIGN STRESSES 





Maximum 
Nominal 
Stresses 


Stress Cycles 
from S/N Curves 


K ,=1.0 Ky= 2.0 





1,000 
8,000 
1,000 

60,000 
80,000 
1,000,000 


1,000 
3,000 
1,000 
8,000 
9,000 
35,000 


78,000 
100,000 
128,000 

82,700 

81,500 

60,000 

















Table 1 











Abstracted from technical paper No. 359D; $1; to SAE 
members, $0.75. Society of Automotive Engineers, Inc., 
485 Lexington Ave., New York 17, N.Y. 
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ypical profiles of Edgewater Rolled Steel Rings 








HERE’S AN IDEA TO HELP REDUCE 


“profit squeeze” 


Buy rings that are formed so close to finished shape and dimen- 
sions that very little machining will be needed. The result—less 
labor, less scrap loss, lower overall cost. 

Edgewater rings are forged from solid blocks of steel, and 
rolled by a powerful ring-rolling mill to required cross-section 
shapes (see typical profiles above). Close tolerances minimize 
finishing operations. 

Edgewater rolled steel rings are of uniform quality, strong and 
tough. Diameters: from 5 to 145 inches. Send drawings for rec- 
ommendations and prices. 


INTERESTING description of 
the ring-rolling process is given 
in this brochure, Edgewater 
Rolled Steel Rings. We will be 
glad to send you a copy. 


EDGEWATER STEEL COMPANY 


P. O. Box 478 Dept. DN Pittsburgh 30, Pa. 
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GARLOCK CHEVRON* 
XV TEFLON! PACKING 


for Hydraulic, 
Pneumatic Service 


A new high in V-ring performance 
and efficiency is here from Garlock in 
the new CHEVRON XV Teflon Pack- 
ings. Used for valves, pumps and 
instruments in corrosive service, this 
exclusive Garlock design has outper- 
formed ordinary Teflon V-rings in 
rigid controlled tests. CHEVRON XV 
is superior in flexibility, freedom from 
friction, wear resistance and sealing 
efficiency under varying pressures— 
withstands pressures to 1000 p.s.i. 
(rings without hinges available for 
pressures above 1000 p.s.i.). 


Can be molded precisely. The greater 
material mass of CHEVRON XV 
permits molding to consistent close 
tolerances ring after ring—batch after 
batch. Result—perfect fit, clean lips, 
far better sealing. 


Ends frequent gland adjustment. The 
exclusive CHEVRON hinge com- 
pensates for pressure changes auto- 
matically. With proper installation, 
further adjustments are eliminated. 


Greatly extends wear. Greater material 
mass and parallel sides give Garlock 
CHEVRON XV PACKINGS much 
more working Teflon than ordinary 
V-rings. Sturdier size for size, they 
wear considerably longer . . . yet cost 
you no more. 


Virtually ends friction because of two 
factors. First, Teflon has the lowest 
coefficient of breakaway and running 
friction of any solid material in use 
today. Second, the exclusive CHEV- 
RON hinge action permits free opera- 
tion with minimum friction at all 
pressures. 


Learn the full story of this superior new 
packing. Discuss your particular needs 
with your Garlock representative. Call 
him at the nearest of 26 Garlock sales 
offices and warehouses throughout the 
U.S. and Canada. Or, write for Cata- 
log AD-192, Garlock Inc., Palmyra, 
New York. 


GAR L OQ 


Canadian Div.: Garlock of Canada Ltd. 
Plastics Div.: United States Gasket Co. 


Order from the complete line of quality 
Garlock products . . . Packings, Gas- 
kets, Seals, Molded and Extruded 
Rubber, Plastic Stock and Parts. 


*Registered Trademark fDu Pont Trademark 
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PAPERS 


Reliability in Space 


E. D. Karmiol and J. S. Youtcheff, 
Missile & Space Vehicle Dept., 
General Electric Co., Philadelphia, Pa. 


The key to survival in space is dependent 
upon the reliability of the equipment 
utilized and the ability of man and equip- 
ment to complement each other in ful- 


filling the operational requirements. 


The Space System Complex 

All ventures into the thresholds of 
space to date have been concerned with 
equipment reliability. With the extended 
development of space exploration, it 
is necessary to consider man as part of 
the system complex. He can exercise 
decision-making capability as necessary 
throughout the mission. 

It must be realized that the presence 
of man in the system creates new survival 
problems. Man must be protected from 
surrounding stresses, and an acceptable 
artificial environment maintained. This 
will necessitate special environmental 
control equipment which in many cases 
will reduce the strain on the operational 
equipment as well as man. 

It can be seen that the reliability of 
the overall space-system complex is 
dependent upon man, the environmental 
control equipment and—the operational 
equipment. These three vital elements 
make up an integral equipment loop in 
assuring mutual survival and adequate 


functioning of the space-system complex. 


The Space Operation 

The space vehicle operation can be 
divided into three distinct phases: the 
initial or-launch phase, the space flight 
phase and the terminal phase. These 
phases can be further divided into sub- 
phases of powered flight, free-flight, 
approach and contact. The launch phase 
can consist of one or more stages of active 
propulsion, terminating at engine shutoff 
which occurs after a specified time period 
when vector velocity is reached. The 
space flight phase extends. from engine 
cutoff to the time at which the vehicle 
enters the effective atmosphere. The 
terminal phase extends~ from this point 


(Continued on page 77) 
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How to be Elegant though Thrifty 


Finding it hard to say “Beauty” and “Economy” in _ cleaning, polishing, buffing, and plating far behind. 
the same breath? Then think in terms of American For American Nickeloid is more than a METAL .. . 
Nickeloid pre-plated metals! You'll open up a whole __ it’s a method, combining exciting cost savings with 
new world of product elegance ... but leave costly lustrous splendor! 


Economical American Nickeloid 

pre-plated metals are available in sheets, 

i strips, or coils, in bright and satin 

NICKELOID METALS finish, with eye-catching platings of 
chromium, nickel, brass, or copper, 

SINCE 1898 backed by a sturdy base of steel, 
zinc, copper, brass, or aluminum. 

Easy to fabricate, too! 


Jo URNEY into the glowing For the full, engrossing story. 


Armen Nico pets) REA NED 





JOURNEY 


INTO THE 


Available in Sheets, Strips, 
or Coils — Bright or Satin! 


Most of American Nickeloid’s pre-plated 


metals are available in three forms. . . 
sheets, strips, and coils ...to insure the 
greatest possible flexibility in fabrication. 
You also have a choice of finishes . . . mir- 
ror-like bright, or soft-sheen satin. 


GLOWING 
WORLD 
American 
Nickeloid 


PRE- 
PLATED 
METALS! 


Hand your designer a set 
of American Nickeloid 
pre-plated metal sam- 
ples, and watch his eyes 
light up in creative antic- 
ipation! American Nickel- 
oid’s in-built beauty pro- 
vides the inspirational 
spark for irresistible 
product appeal! 


Mar-Not 


vin Bakekote 
J \ COATINGS! 


In cases of severe fabrication, 


EASY 10 FABRICATE! 


BACKPLATE 
FOR DOOR 
HARDWARE 


Thousands of STRIKING APPLICATIONS / 


Pre-plated American Nickeloid is the ideal finish for food servers, toasters, light- 
ing and lamps, toys and novelties, displays, curtain rods, kitchen appliances 
and canister sets, stoves and heaters, and trim on washing machines, hardware, 
water heaters, clocks, desk accessories, giftwares, coffee makers, brushes .. . 
in fact, wherever decorative metal is sought! 


The American Nickeloid line 
of Prefinished Metals includes 


CHROME ALUMINUM 
BRASS STEEL 
COPPER STEEL 
GOLD BOND STEEL 
BRASS ZINC 

COPPER ZINC 
POLISHED BRASS 
LAMINOL 
(Vinyl-metal laminates) 


NICKEL STEEL 
CHROME STEEL 
NICKEL ZINC 
CHROME ZINC 
NICKEL BRASS 
CHROME BRASS 
NICKEL COPPER 
CHROME COPPER 
NICKEL ALUMINUM 


SEND TODAY 
for Descriptive Literature 


and METAL 
SAMPLES! 


Whatever your product design require- 
ments, chances are that there's an Ameri- 
can Nickeloid pre-plated metal tailored to 
your needs. Write us today, describe the 
area of intended application, and we'll 
rush a complete file of comprehensive in- 
formation in your direction. We'll also be 
happy to provide handsome metal samples 
-++$0 you can see their beauty, feel their 
strength and quality! 


“ls MORE 


Than a Metal 
Available in all standard gauges and weights. 


“3? 
Our engineering department will help you select mw ff sa 


the correct temper and gauge for your specifica- 
flens. METHOD!” 


AMERICAN NICKELOID Company 


America’s Pioneer Manufacturer of Prefinished Metals 


PERU 72, ILLINOIS 


MILLS ot PERU, ILLINOIS, and 
WALNUTPORT, PENNSYLVANIA 





of atmospheric entry to the point of surface 
contact. 

In each of these flight phases, the environmen- 
tal stresses can be estimated analytically for com- 
ponent groups. 

It is then possible to establish the stress levels 
for the various environments to which the system, 
and associated equipment, will be subjected 
the several phases of the space flight operation. 
The time periods at the various stress levels, 
and the equipment functional requirements 
within these time phases, can be used with avail- 
able design and test data in the prediction anal- 


ysis. 


Assuring Survival in Space 

Space vehicle reliability must initially be pro- 
vided for in the equipment design. There are 
several design approaches that should be followed 
to maximize system reliability attainment. One 
of the first design approaches that must be taken 
is the reduction of system complexity. 

The selection of the most reliable parts avail- 
able for the application is obviously of utmost 
importance in designing to achieve high reliabil- 
ity. To prevent catastrophic failure of component 
parts, the stress/strain distribution should never 
be allowed to overlap. The technique of part 
derating can be utilized effectively to reduce the 
operational failure rates of the circuit elements. 
Packaging can be employed to minimize environ- 
mental stresses on circuit elements. 

The design approaches necessary to maximize 
the operational reliability of the space-system 
complex must consider human usage, ease of 
maintenance and psychobiological factors. 

To assure design adequacy, four basic test 
activities should be carried out in the space- 
vehicle development program. These are design- 
qualification testing, equipment-acceptance test- 
ing, field testing and flight testing. 

Equipment acceptance requirements include 
specific temperature and vibration testing to 
insure the detection of workmanship defects and 
incipient flaws in the production items. 

In predicting system survival under the various 
environmental stresses, test data are accrued from 
all functional and environmental tests performed 
on both development and operational equipment. 
The prediction analysis can employ a sequential 
life testing plan using equipment test data as 
accrued throughout the development program. 
A mechanized program can be established to 


provide for the efficient handling and processing 


of all data necessary for the adequate analysis of 


equipment reliability. 


Abstracted from technical paper ARS No. 61-164-1858. 
American Rocket Society, 500 Fifth Ave., New York 36. 
N.Y. 
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The Temperature Control Powered by the 
IRREPRESSIBLE FORCE OF MERCURY -— 
for Accuracy with Rugged Dependability 


All Partlow temperature controls are 
directly and positively actuated by 
mercury. the metal in liquid form 
whose reaction to changes in tem- 
perature is as predictable as it is 
powerful 


Unlike delicate electronic control- 
lers, the mercury-actuated Partlow requires no out- 
side power source. No amplifiers. No finicky levers. 
And no “‘babving’’! With a Partlow you can be sure 
of getting accurate, dependable control even under 
extreme conditions of shock and vibration. 


Mercury-actuation makes possible maximum design 
efficiency and simplicity too. The Partlow has fewer 
parts to go wrong. And fewer service problems (with 
less ‘‘down’’ time) should trouble occur. You can 
replace the thermal element of any Partlow control 
instantly, right at the job site, without recalibrat- 
ing, fitting or factory adjustment 


Whatever the process or application, you'll find a 
Partlow temperature control to fit it dependably, 
economically, precisely. Mail coupon today for full 
details. 


BU PARTLOW 


TEMPERATURE CONTROLS 


World Export: 
Ad. Auriema, Inc., 85 Broad Street, New York 4, N. Y. 


THE PARTLOW CORP., Dept. K-1 161 

New Hartrorp, N. Y. 

Please send condensed Catalog of Partlow temperature controls 
and allied equipment for industrial heating and refrigeration. 


Name and Title 
Company 
Address 


City and State 
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10,000 P.S.I. 
SOLENOID VALVES 


Important: 
These valves are 
standard catalog items. 


@ They are available for immediate deliv- | 


ery (in stock) at standard valve prices, for a service which 
generally requires costly (made-to-order) special valves. 

@ Shut off and 4-way valves in 4%, ¥% and 
Y inch port sizes are rated for 10,000 P.S.I. liquid or 
gases. They will withstand surges of up to 15,000 P.S.I. 
without damage to the valves’ sealing qualities (designed 
for a burst pressure of 30,000 P.S.I.). 

Solenoids are available for 115, 230 and 460 volt A.C. 
operation. 

@ Long maintenance-free service is 
achieved through the leak-proof ‘‘Shear-Seal'’ design. 
Optically flat metal to metal sealing surfaces (of the 
self-aligning sealing rings and the mating rotor face) are 
protected by staying in constant intimate contact: flow is 
always through the center of the ‘‘Shear-Seals,’’ never 
across sealing surfaces. Sealing qualities actually improve 
as the seals lap themselves to a more perfect fit with each 
valve operation. There is no external shaft leakage be- 
cause the pressure is confined to the flow passages. 


For complete data write 
for catalog S-10000. 


CONTROL VALVE DIVISION 
Wa 
 Warksdale valves 
5125 ALCOA AVENUE « LOS ANGELES 58 ¢ CALIFORNIA 
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Dual Data Repeaters Speed Temperature-Sampling Rate 


Edward W. Schrader, Western Editor 
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SYSTEM BLOCK DIAGRAM. Stepping switch sequentially 
supplies thermocouple inputs alternately to data repeaters. 
Each closed servo loop data repeater consists of null-seeking 
bridge (one arm of which is shunted by balancing potenti- 
ometer), an error amplifier and servomotor. Feedback po- 
tentiometer is tapped and shunted for linear relation between 
temperature and angular rotation. Data-repeater output shaft 


TEMPERATURE 


PILOT’S PANEL has five lamps to indicate when temperature 
is exceeded on channel and corresponding five reset buttons. 
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[ smesont | 


is ganged. Potentiometer gives analog output and shaft en- 
coder gives digital output. Analog output furnished to limit 
detector is compared with maximum temperature selected 
for that channel. If temperature is exceeded, pilot’s panel 
lights, and asterisk is placed on teletype tape for rapid recog- 
nition in printout. System is synchronized by ground pulses 


generated at tape punch drive motor cam switch. 


24, 





SYSTEM CONTROLLER has patchboard thermocouple 
inputs. Five potentiometers set maximum temperatures on 
50 channels. Each pot controls 10 channels. Junction error 
is minimized by providing uniform temperature area for 
electrical conductor material transpositions in circuit 
from patchboard to stepper switch to null-seeking bridge 
_in each data repeater. 


Two closed servo loop data repeaters share their 
outputs to increase the system sampling rate. The 
airborne temperature-recording system accepts up 
to 50 thermocouple inputs and provides output 
signals in code form for input to a teletype tape 
punch. The standard sampling rate is two chan- 
nels per sec. 

The system operates continuously. While one 
data repeater is seeking its null-balance, the digi- 
tal output of the other data repeater is being 
punched into teletype tape. At the end of a tem- 
perature test, which may be for as long as three 
hr on a single 8-inch by 5/8-inch roll of tape, the 
punched tape may be placed on a standard tele- 
type machine for wire transmission to the labora- 
tory for analysis. 

The printout is in the form of a four-digit time 
reference column plus 50 (or 25) columns of 
three-digit actual temperature values. The system 
is faster than chart recorders. 

Designed for use with iron-constantan thermo- 
couples, the standard temperature range is 220K 
to 875K on one servo repeater and 220K to 575K 
on the second servo repeater. Accuracy is 1/2 per- 
cent of full range. 

The Multipoint 
cording System is a development of Orion In- 


Airborne ‘Temperature-Re- 


struments Div. of Tamar Electronics, Inc., Los 
Angeles, Calif. 


After extensive development and 
testing, Du Pont now can offer 
‘*Armalon”’ FEP-fluorocarbon res- 
in coated glass fabrics. The FEP 
resin has unique properties that 
enable this new ‘‘Armalon” to find 
applications in areas not appro- 
priate to our regular TFE line of 
“Armalon”’. 


Introducing a new type of “Armalon”’ 


new “Armalon” FEP-fluorocarbon resin coated glass fabrics 


Outstanding advantages of new “Armalon” FEP 


e@ Uniform porosity resistance 


@ New lower melt point for easier 


lamination 
@ Good heat resistance 
e Extreme toughness 
@ Abrasion resistance 


@ Excellent electrical properties 
over a wide range of tempera- 
tures and frequencies 

@ High degree of chemical in- 
ertness 

@ Smooth, anti-adhesive sur- 
face with anti-stick qualities 





Comparison of properties of new “Armalon” FEP and “Armalon” TFE 





FEP 


PROPERTIES 503-108 


403-108 


TFE FEP TFE FEP 
506A-116 


505-112 405-112 


TFE FEP TFE 
406A-116 510-128 410-128 





Breaking 


Strength 65 x 40 


45 x 35 


130 x 65 75 x 60 


160 x 160 


90x90 | 260x220 | 200x175 





Tear 
(Elmendorf) 16 x 6 


10x5 


21x8 15x 10 


13 x 14 


12x 12 49 x 39 40 x 40 





Moisture 
Absorption 23 


64 18 68 30 


32 276 10 





Burst 150 

















200 25 380 


100 410 














Characteristics of new “Armalon” FEP 


The “Tefion’’ FEP-fluorocarbon resin 
coating on ‘‘Armalon"’ FEP gives this 
new material several outstanding prop- 
erties (not provided by ‘“Armalon” 
TFE). For example, the FEP resin hasa 
lower melt point (545°F. to 563°F.) 
than the TFE resin. This recommends 
the use of ““Armalion"”’ FEP as a coating 
on glass fabrics that are to be heat- 
sealed. In addition, FEP dispersion- 


coated glass fabrics have lower per- 
meability, greater breaking strength 
and lower moisture absorption than 
“Armalon"” TFE. 

You may wanta material that doesn’t 
crack when creased under moderate 
pressure. ‘‘Armalon’’ FEP won't. There 
is no known solvent for its FEP resin 
coating, and it is unaffected by aqua 
regia and all known chemicals except 


molten alkali metals. Corrosive materi- 
als and atmospheric conditions have 
no effect on it. 

“‘Armalon"' FEPremains flexible after 
long exposure to high temperatures, 
and pliable at temperatures lower than 
-100°F. Of particular significance are 
the improvements in burst strength 
and moisture absorption in the higher 
resin, lower glass qualities (see Quali- 


ties 503-108 and 505-112). 





Suggested uses for new “Armalon” FEP 


An important use for new ‘‘Armalon”’ FEP is in the 
wrapping and fusing operations for pipe covering, 
roll covering and chemically resistant containers. 
We also recommend these new materials for gaskets 
and specialized diaphragms, because of their satis- 
factory levels of uniform porosity resistance. 

Industries that should find new ‘‘Armalon’’ FEP 
useful are aircraft, chemical, food processing, pack- 
aging, paper, plastics, printing, rubber, textile and 
various other industries. 


FOR EXAMPLE: Conveyor belts used in baking, candy 
and food industries where sanitation and ease of 
release are important—Non-sticking covers for heat- 
sealing bars on packaging equipment—Diaphragms 
for regulators and control instruments where heat 
and chemical resistance are required. These are a 
few suggested uses for new “‘Armalon’’ FEP—there 
are many, many more. What application does this 
new product suggest to you? 








For complete information on new “Armalon” FEP, its application and uses, write: 
E. |. du Pont de Nemours & Co. (Inc.), Fabric Sales, Wilmington 98, Delaware. 


G@UPOND 


RE6.U.5.PaT.OFF. 
BETTER THINGS FOR BETTER LIVING ... THROUGH CHEMISTRY 


“ARMALON” COATED GLASS FABRICS 


“‘Armalon" is Du Pont's trademark for its FEP and TFE 
fluorocarbon resin-coated fabrics and laminates. 
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Proposed 
Paper to: 


(IN TRIPLICATE) 


rd INTERNATIONAL 
ELECTRONIC CIRCUIT 
PACKAGING SYMPOSIUM 


You are invited to submit a paper for presentation at the Third Symposium 
on Electronic Packaging Techniques, sponsored by the University of 
Colorado, EDN (Electrical Design News), and Design News. The meeting 
will be held August 15-16-17, 1962 on the campus of the University of 
Colorado in Boulder, Colorado, the week preceding the Wescon Show in 
Los Angeles. 


This is a noncommercial, technical education program geared specifically 
to engineers in all phases of electrical and electronic circuit packaging. 
Selection of each paper will be determined by the range of its subject 
matter and its contribution to circuit packaging. Areas covered will 
extend from the microscopic to the macroscopic, with special emphasis 
on packaging materials, packaging for outerspace, packaging for appear- 
ance, underground and underwater packaging, interconnections in pack- 
aging, and packaging economics. 


General papers covering overall packaging concepts as well as papers 
dealing with specific designs are desired. Titles of proposed papers 
accompanied by individual explanations of about 500 words generally 
outlining the subject matter are requested at this time. Such an indication 
of a possible paper to be submitted will not place the author under any 
obligation, but will be helpful to the committee in planning the technical 
program. 


A formal “Proceedings” of the Symposium will be published. 


DEADLINE: THE FINAL DATE AFTER WHICH PAPERS CAN 
ws NOT BE CONSIDERED IS JANUARY 10, 1962. 
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GERALD A. WALKER 


Director of Idea Exchange Programs 
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Valve Controls Temperature, 


R. F. Stengel, German Editor 


A valve with ejector action is the key component 
of a control system for simultaneously regulating 
pressure and temperature of turbine waste steam. 
Admixture of cooling water in the “Varivent” 
valve controls temperature, while pressure is held 
constant by a sequence-controlled set consisting 
of a throttling valve, a conventional ejector 
valve and a “Varivent” ejector valve. 

A primary field of application is in chemical 
process installations where turbines operate under 
varying load and exhaust conditions, while down- 
stream heaters require steam at constant pressure 
and temperature. 

Waste steam for heating is usually tapped from 
the turbine at a point between intake and ex- 
haust. At peak turbine load, the tapping pres- 
sure is too high for heater operation and is re- 
duced in a throttling valve adjusted by feedback 
of the downstream pressure. 

As turbine load is reduced, a separate feedback 
loop cuts turbine intake pressure. The resulting 
drop in tapping pressure is compensated by open- 
ing the throttling valve until it is in “wide-open” 
position. At this point, the sequence control be- 
gins to open a conventional ejector valve, which 
admits additional steam at higher pressure. 

When turbine tapping pressure falls below the 
desired heater pressure, the sequence control ad- 
mits steam from the high-pressure line into the 
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“Varivent” valve. Through ejector action, this 
added steam boosts downstream pressure to the 
required level. Resulting freedom in turbine op 
eration is a major economic advantage. 

Steam temperature control is performed inde 
pendently by admitting cooling water to an an- 
nular chamber in the “Varivent” valve, which is 
connected through orifices to the high-pressure 
space. As high-pressure steam is accelerating into 
the control cross-section formed by valve cone 
and valve seat, it entrains cooling water and mixes 
with it thoroughly. 

The “Varivent’’ steam ejector valve and control 
system are developments of Siemens-Schuckert 


Werke AG, Erlangen, Germany 
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NEW REULAND INTERMEDIATE 





Reuland’s 13 new, “intermediate” horsepower ratings let you now 
choose motor sizes in between conventional N.E.M.A. ratings... help 
you cut motor costs by buying only the horsepower you need. No 
longer must you pay for needless overmotoring...no longer must 
you buy horsepower you can’t use! 

Typical examples of savings are the new 32%, 35 and 3744 H.P 
ratings in between the standard 30 and 40 H.P gap. Others are 
spaced at intervals between 2 and 60 H.P, and priced accordingly. 

In addition to reducing basic motor costs, savings are als) often 
gained on lower rated components such as gear boxes, couplings and 
controls. Compactness and lighter weight are further advantages. 

Reuland “intermediate” ratings have application in almost every 
industry...wherever a machine’s performance curve indicates a 
required H.P. in between conventional motor sizes. Why not check to 
see what these new “intermediate” ratings hold in store for you! 


MODERN POWER FOR MODERN-DAY PRODUCTS 
...all in lightweight, cool-running aluminum frames! 


REULAND MOTORS 


overmotoring steal your profits! 


HORSEPOWER RATINGS 
NOW LET YOU BUY JUST THE H.P. YOU NEED! |x 





14 
2%* on. ae 

6% * ' 83,*) 10 
12%4*| 15 | 17%*) 20 
22%4*| 25 | 27%*)| 30 
32%*| 35* | 37%*)| 40 
45* 50 | Se" 60 


*New intermediate ratings 











28 horsepower 
ratings from %4 
through 60 

..-13 brand new 
exclusive 
intermediate ratings! 
































Your copy of this 
new catclog on the 
' complete Reuland 
line will come in 
handy. Sent free 


on request. 


REULAND ELECTRIC COMPANY 
WESTERN DIVISION: ALHAMBRA, CALIFORNIA 
EASTERN DIVISION: HOWELL, MICHIGAN 
DISTRIBUTORS IN ALL PRINCIPAL CITIES 
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NEW BOOEKS 
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PHILOSOPHY AND THE AMERICAN HERITAGE. Here is a book that brings the 
abstract field of philosophy down to earth—and more specifically, down to the problems 
facing America today. The theme of discussion is found in this quotation from the preface 
by the authors: “The continued life and health of a nation rest, we are persuaded, not 


solely on its military, economic and political strength and organization, but on the 


rf 
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enthusiasm, intellectual vision, moral and religious commitment, and self-knowledge 
among its citizens.” The authors believe very strongly that it is time this nation began to 
assess its heritage and the way we, as a people, fit into present-day civilization. They 
think of philosophy in the “Socratic” sense—as an analytical method of inquiry rather 
than a fixed set of beliefs or dogma. They then proceed to outline a number of thoughts 
about the kind of a philosophy that could be fashioned to express the American spirit 
in relation to our time. By Johnson D. Hill and Walter E. Stuermann; Philosophical 
Library, Inc., 15 E. 40th St., New York 16, N.Y.; 254 pages; $3.50. 
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USING THE OSCILLOSCOPE IN INDUSTRIAL ELECTRONICS. This book is 
directed primarily to technicians working in the electronics industry. The book assumes 


a basic knowledge of the operation and use of an oscilloscope and, using this as a point 


\. | of departure, covers many of the uses of a scope which are somewhat more unusual. 
SETTLE FOR Liberal use of schematic diagrams, block diagrams and oscilloscope photographs is made. 
Chapters include magnetic amplifiers, transistorized controls, oscilloscope waveform 


HEN YOU BUY CONVEYOR BELTS ? | photography and oscilloscope maintenance. By Robert G. Middleton and L. Donald 


Payne; Howard W. Sams & Co., Inc., 1720 E. 38th St., Indianapolis 6, Ind.; Catalog No. 
OSM-1; 256 pages; $4.95. 
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CONVEYOR 
BELTS 


offer you 


TRIPLE ADVANTAGES at LESS COST! 


You get three times the value when you specify Buffalo Con- 

veyor Belts. (1) These belts are woven TIGHTER with 

BW & B’s exclusive ‘“‘Wov-in-Wear” Process from the 

TOUGHEST cotton yarn obtainable. (2) This process builds 

into Buffalo Belts a “bouncy” reaction to IMPACT and 

ABRASION. Nothing normally conveyed Digs, Dents or 

Destroys these belts except Old Age itself! (3) Pliable Buffalo 

Belts ALIGN THEMSELVES. When they hit bumpy or mis- 

aligned spots in your line they MOLD AROUND or OVER WIRE e 

and keep on going without abrasive wear. WRITE e 
Don’t settle for “half value’. Check the | 

prices and get the pluses of BUFFALO > PHONE FOR 
Conveyor Belts. 200 sizes, 35 widths and paris 

7 thicknesses available. iter TVWeitele 


WRITE FOR 14 PAGE MANUAL 
Prices, pictures and practical suggestions on COY MFG. COMPANY 


what belt to choose from our complete line. 
5719 North Tripp Avenue 


BUFFALO WEAVING & BELTING CO., INC. Chicago 46, Illinois 
206 CHANDLER ST. eurraao 7, 0. Y. INdependence 3-0232 
We also manvfacture a complete line of WEBBINGS and PURE SHEET RUBBER 
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ENGINEERING FUNDAMEN- 
TALS FOR PROFESSIONAL 
ENGINEER’S EXAMINATIONS. 
The subject of this book is, of 
course, close to the heart of many 
engineers. There is no attempt 
here to take the reader beyond 
the contents of the usual bachelor 
courses in engineering. Chapters 
include Mathematics up to Simple 
Integration, Mechanics to Simple 
Harmonic Motion, Fluid Mechan- 
ics as far as Lift and Drag Coef- 
ficients, Thermodynamics through 
Heat Transfer. Further chapters 
take up Mechanics of Materials, 
Electricity and Electronics, Chem- 
istry. A short chapter on Engineer- 
ing Economics is included. With 
each chapter is a rather extensive 
list of problems from past exam- 
inations with the answers given 
in an appendix. By Lloyd M. 
Polentz, P.E.; McGraw-Hill Book 
Co., Inc., 330 W. 42nd St... New 
York 36, N.Y.; 366 pages; $9.50. 


PROGRESS IN OPERATIONS 
RESEARCH is the first volume 
in a series of reviews which will 
inventory mathematical — tech- 
niques and research methods for 
operations researchers. Separate 
chapters discuss eight important 
areas of operations research: 
inventory theory, linear program- 
dynamic 


ming, programming, 


queuing theory, sequencing 
theory, replacement theory, sim- 
ulation and gaming. Each chapter 
“state-of- 


important 


evaluates the current 
the art’, discusses 
applications, deficiencies and 
unsolved problems. In addition, 
an article discusses decision and 
value theory. The first and last 
chapters review recent progress 
in operations research on other 
than the technical level. Each 
chapter contains a selected bib- 
liography. Edited by Russell L. 
Ackoff, Case Institute of Tech- 
nology; John Wiley & Sons, Inc., 
140 Park Ave. S.. New York 16. 
N.Y.; 505 pages; $11.50. 


% 
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An unusual combination of advantages found only 
in mercury-wetted relays has led many design engi- 
neers to specify them for tough switching jobs. Here 
are but 3 typical characteristics of our JM series: 


RELIABILITY. Sealed-in-glass mercury contacts are 
renewed with every operation. Won't pit or weld. 
Make or break is positive . . .every time. No bounce, 
no chatter. Signals ranging from a few micro amps 
to 5 amps are switched with singular consistency. 


LONG LIFE. Think in terms of billions of operations 
when considering JM series relays. Proper applica- 
tion, of course, is a requisite. 


SPEED. Operate time is just less than 3 milliseconds 
using 2 watts of power. Release time is about 3.2 
milliseconds. Thus, relays can be driven 100 times 
per second. 

If your project calls for exceptional relay perform- 
ance, perhaps the answer lies in our JM Mercury- 
Wetted contact relay. 


DIVISION OF AMERICAN MACHINE & 


IF YOUR RELAYS 
MUST 


SWITCH UP TO 
100 TIMES 


PER SECOND 


HAVE A LIFE 


IN EXCESS OF 


A BILLION 
CYCLES 


BE COMPLETELY 
RELIABLE 


AND FREE FROM 
CONTACT BOUNCE. 


$ 


THEN SPECIFY VJ 


P2.B 
MERCURY 
WETTED 


CONTACT RELAYS 


JM SERIES ENGINEERING DATA 


Contact Rating: 
5 amperes maximum 
500 volt maximum 
250 volt-amp max. with required contact protection. 


Contact Configuration: 
Each capsule SPDT. Combination of capsules in one 
enclosure can form DPDT, 3PDT, 4PDT. (All 
Form D.) 

Terminals: 
Plug-in or hook solder; 8, 11, 14, or 20-pin headers. 


Coil Resistance: 
2 to 58,000 ohms. 
More information? 
Write today for free catalogue. 


P&B STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD 


FOUNDRY COMPANY ° 


PRINCETON, INDIANA 


IN CANADA: POTTER & BRUMFIELD, DIVISION OF AMF CANADA LIMITED, GUELPH, ONTARIO 





Portable motor 
compressor 


Se) we ~ 


IDEAS IN THE NEws 


Schmidt Reflector Telescope Features Novel Mounting 


Photographic plate 


Objective prism for spectroscope 


Guide telescope A 


B:G’ COMPRESSED AIR 


COMPLETELY (7 Fiec 


58 models to select from 


Schmidt lens 


There’s never any oil-spoiled 
work with B&G Compressors— 
they never need oiling. Powered 
by B&G built motors, they are | 
constructed with carbon graphite | 
piston rings and skirts which | 
need no lubrication; bearings are | 
grease-packed and sealed for life. 


Numerous additional design | 
and construction features assure | 
long-lived, dependable delivery 
of cleaner, cooler, drier air and 
smooth operation. 

You’ll find the compressor you 
need in the B&G line! Choose 
from 58 models—lightweight 
portables, bare compressors, 
tankless motor compressor out- 
fits, air tank motor compressor 
outfits; from }; to 34 HP, up to 
6.57 CFM, pressures to 190 psi. 


A 


Mirror 


Guide telescope 8 Ylorm drive 


L— Counterweight Counterweight 











Tankless motor compressor 














HAMLIN 
e/ectrical and 
e/ectronic 
components 


Gasoline 
engine-driven 
compressor 
outfits 


Air tank motor 
compressor outfits 





PULLS UP TO 28” OF VACUUM... 
CONTINUOUSLY BeG Vacuum Oil-less Vacuum 


Pumps are free of expensive lu- 
brication maintenance and do 
away with messy oil-laden dis- 
charge vapors. 





GRAVITY SENSING 








Two B&G Vacuum Pumps 
are integral components 
of this vacuum lifter 
which handles 2,000 

Ib. metal sheets. 





Send for 
Catalog GO-259 





‘ 


MAGNETIC 
REED SWITCHES 
Operate in any posi- 
tion — hermetically 
sealed — use in wet, 
dry, or “explosive” 
atmosphere. Not af- 
fected by high or low 
temps. Compact, rapid 
cycling, long life. 


1 Specify HAMLIN 
for systems to indicate or inte-_ 


ELECTROLYTIC 
POTENTIOMETER 


Excellent for gyro 
scope correction 
mechanisms. Not ma- 
terially affected by 
vibrations. Keeps 
**hunting’’ to mini- 
mum. Compact — ex- 
tremely accurate. 


1 Specify HAMLIN 


if you manufacture: TEMP. or 


MERCURY 

SWITCHES 

Many design ideas. Super- 
sensitive— sealed against 
trouble. Select from huge 
variety of electrical and 
operating characteristics, 
contacts, lead and termi- 
nal arrangements. Custom 
designs upon request. 


grate functions of: RPM's thru 
circuits * TIME + MOTION « 
MEASUREMENT + TEMPERATURE 
* POSITION + SEQUENCE + FLOW 
* PRESSURE + LIQUID LEVEL 


FLOW CONTROLS « IND. PROCESS 
CONTROLS + ALARM DEVICES « 
GYROSCOPIC INSTRUMENTS « 
AUTOMATION * ATOMIC POWER 
REACTORS + RELAYS 


headless slotted 


*PDQ means price, delivery, 
quality. And you get all three 
with Moore Set Screws. The 
PRICE is right. Ample produc- 
tion capacity and inventories as- 
sure fast DELIVERY. And rigid 
control standards guarantee 
there’s no skimping on QUAL- 
ITY. Specify Moore Set Screws 
and be sure. Dependable quality 
for over 80 years. 


Send for catalog 





Qcé-leas 
AIR COMPRESSORS 


BELL a GOSSETT COMPANY 
Dept. GW-18 Morton Grove, Illinois 


_ SEND FOR BULLETIN MOORE 


SET SCREWS 


George W. Moore, Inc. 


since 1880 
82 Beaver St., Waltham 54, Mass. 
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A Schmidt telescope for Caracas, Venezuela, in- 
corporates solutions of two major design problems. 
The low latitude of its destination led to a new 
arched-yoke type of mounting, while optical per- 
formance tolerances called for a novel support 
system of the 1-ton mirror. 

Telescope mounts are designed to align the 
major turning axis with the celestial polar axis. 
This axis therefore is inclined to the horizontal 
at an angle equal to the latitude of the location. 
Most large telescopes are in temperate-zone coun- 
tries, and conventional telescope mounts are de- 
signed for latitudes of 40 to 50 deg. Since the 
Cagigal Observatory has only a latitude of 10 deg 
30 min N, the polar axis of the telescope is in- 
clined unusually far toward the horizontal. 

The new mounting consists of a box frame with 
a pronounced upward arch of its longitudinal 
members. The frame is welded from sheet steel; 
stiffness is sufficient to keep deflection to 0.8 mm 
at 12-ton load. To each end of the frame is flanged 
a 700-mm-dia sphere ground to optical tolerances. 
The spheres rest in spherical journal bearings on 
an 0.1-mm-thick oil film which supports the 28- 
ton weight of telescope, frame and counterweight. 
An automatic pressure control unit, compensating 
for temperature effects on oil viscosity, keeps 
film thickness within a + 10 mw range for a maxi- 
mum polar axis tilt of + 0.5 sec 

The sphere at the south (low) end of the polar 
axis is connected rigidly to the frame and absorbs 
the axial component of the weight. The opposite 
sphere is axially movable on a pivot for assembly 
and longitudinal adjustments. Bearing friction 
is low; for tracking, the telescope is rotated around 
the polar axis by a 40w synchronous motor with 
quartz-clock-controlled frequency. 

The frame is turned by means of a worm and a 
360-tooth worm gear. The worm is coupled rigidly 
to a lubrication oil pump. Gear-tooth spacing is 
accurate to 0.0045 mm or | sec. For rapid frame 
rotation up to 60 deg per minute, a 200w motor 
drives an infinitely variable transmission which 
gradually accelerates and decelerates rotary 
motion. 

Tracking is fully automatic. A timing unit re- 
ceives quartz clock signals. Right ascension of 
the star to be observed is preset on the control 
desk. Telescope position is monitored at the worm 
drives for polar axis and declination axis. Posi- 
tion signals are compared with the preset required 
position, as determined by time signal and right 
ascension. Discrepancies are used to drive a 
servomotor which returns the telescope to track. 

The Schmidt telescope, third largest in the 
Askania-Werke, a sub- 
Elektroindustrie AG., 


world, was designed by 
sidiary of Continental 


Berlin, Germany. 


R.F.S. 


Mechanical and electrical engineers can 
release those bonds of design limitations 
—caused by the inherent physical limita- 
tions of metals, plastics and other ma- 
terials—if they will capitalize on and put 
to use the wide range of properties pro- 
vided by Purebon carbon graphite. 

Just check these four freedoms: 


1. Greater Temperature Range—Purebon 
carbon increases in strength as tempera- 
ture increases all the way up to 
5500°F (3040°C). New high tempera- 
ture grades, which were first developed 
by Pure Carbon, will operate at tempera- 
tures in excess of 1000°F under oxidizing 
conditions. 
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2. Improved Resistance to Corrosion— 
Carbon is inert and extremely resistant 
to attack by chemicals of ail kinds. 

3. Wider Variety of Mechanical Proper- 
ties—Carbomis self-lubricating, has a low 
coefficient of thermal expansion and is 
highly resistant to shock. 

4. Readily Manufactured to Size—Carbon 
is a very stable material, dimensionally, 
and can be readily molded or machined 
to tight tolerances. 

You can achieve a new professional free- 
dom by using Purebon carbon graphite 
for many of the mechanical and electrical 
parts and components you are called 
upon to design. Use the coupon to start! 


FREEDOM. 
FOR DESIGN 
ENGINEERS 


Send for Design Freedom Kit! 
This freedom package contains (1) full 
information on Purebon carbon graph- 
ite, and (2) details on Pure Carbon’s 
Design Freedom Service. 


Pure Carson Co., St. Marys, Pa. 


Please send me your complete 


DESIGN FREEDOM KIT for the 


(1) mechanical, () electrical field. 


ADORESS 


PURE CARBON 


co. iNC., ST. MARY'S, PA 





TORRINGTON NEEDLE BEARINGS 
FEATURE: 


(1) Unique unit construction 

(C) Full complement of retained rollers 

(1) Unequalled radial-load capacity 

C) Low coefficient of starting and 
running friction 

() Low unit cost 

(CD Long service life 

( Compactness and light weight 

C) Run directly on hardened shafts 

() Permit use of larger and stiffer 
shafts 


progress through precision 


THE TORRINGTON COMPANY 
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It’s easy as 1—2—3 with... 


LOW-COST TORRINGTON NEEDLE BEARINGS! They can be installed easier and 
faster than any other type of anti-friction bearing. There’s no waste time . . . no 
waste motion. No collars, shoulders or retaining rings to complicate assembly. 
Just one quick ram stroke . . . and the Torrington Needle Bearing is completely 
and firmly installed. 

These exceptionally low-unit-cost and assembly advantages are yours whether 
you're geared for large volume, high-speed runs on automated machines . . . or 
lower volume, lower-speed assembly on simple arbor presses. Either way, you'll 
find it pays to specify Torrington Needle Bearings. 

Torrington Needle Bearings offer other outstanding design and performance 
benefits. For details on how they can help you, call or write us today. 


Torrington, Conn. *« South Bend 21, indiana 
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TORRINGTON BEARINGS 


IDEAS IN THE NEWS 


® ELASTIC DEFORMATION of a crane’s hook 
Aside 


from this safetv feature, better stress distribution, 


latches it automatically as load is applied 


resulting in higher carrying capacity, is claimed. 

Unloaded, the hook is swung open around its 
rotation axis by a counterweight. Application of 
load turns the hook until a recess slides over a 
stop pin in the housing. In this position the latch- 
pin recess in the hook tongue is above the latch 
pin in the housing. 

Further increase of load elastically deforms 
the tongue, seating the latch pin recess and trans- 
ferring some load to it. The hook cannot be open- 
ed until the load is released. Proper deformation 
is aided by a slight offset of the main rotation axis 
from the load-suspension center line. The unit is 
Mrs. Andre and Co., 


G.B.B. 


manufactured by Henry 


Rouen, France 


Stop pin recess 


Rotation axis offset 


Rotation 


Hook 


Latch pin counterweight 


Section controlling 
elastic deformation 
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1428 N. Wells Street, C ago 


FREE 
CATALOG 
samples 


HARRY conte MOLDING Co. on 


request 
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perhaps one 
of our 
DATA 
SHEETS 
can suggest 

a solution 


SPRAYING SYSTEMS Co. 
3241 RANDOLPH STREET « BELLWOOD, ILLINOIS 


For almost every spraying application, 
there’s a Spraying Systems Data 
Sheet that gives useful information 
on suggested installations and types 
of nozzles to use. If you have a 
problem, write and let us know the 
application involved . . . and we'll 
send the Data Sheet that applies. 


And ...for complete spray nozzle information, 
write for Catalog 24. 
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® NEW THEORY of human 
color perception represents 
the first complete mathemat- 
ical formulation of the be- 
havior of any of the human 
senses. The theory is impor- 
tant for a wide variety of 
applications where color is 
utilized—such as photog- 
raphy, television, data dis- 
play systems and meteoro- 
logical satellites and other 
space surveillance vehicles. 

Addition of color percep- 
tion to the capabilities 
of meteorological satellites 
would enable them to pro- 
vide certain types of infor- 
mation, of extreme impor- 
tance to many space pro- 
grams, that otherwise would 
Color data 


from a sensory device in the 


be unavailable. 


satellite now can be _ proc- 
essed in a manner similar to 
the way the human eye 
treats the information. Thus, 
it would be possible to iden- 
tify the true color of an ob- 
ject regardless of the nature 
of the 
ceives. This interpretation 


illumination it re- 


of color data may help in 
distinguishing cloud cover 
from land masses when 
viewed from a satellite. 
The mathematical theory 
was formulated at the Ap- 
plied Research 
Sylvania Electronic  Sys- 
tems, Div. of General Tele- 
phone & Electronics Corp., 


Waltham, Mass. It was de- 


veloped during studies of 


man’s sensory perception 
and thought apparatus, stud- 
ies that were directed to- 
ward linking man to ad- 
vanced communications sys- 


tems. 


Lab. of 


Famous Pratr & WHITNEY AIRCRAFT 
J57 Jet Engine, power plant for Air 
Force “Snark” guided missile, is 
geared for both commercial and mili- 
tary performance by Perkins. Typical 
tolerances on Perkins gears: 

tooth to tooth; .0015 cumulative; .0005 
on involute. On spline: .0006 tooth to 
tooth; .0008 cumulative; .0005 on in- 
volute. Most Perkins gears are car- 
burized, hardened 2nd ground. 





or top-flight 
performance! 


Rigid Pratr & WHITNEY AIRCRAFT precision requirements spell per- 
formance . . . top-flight performance. Reason: The future is at stake. And 
that future can well ride on gearsteeth. Since 1940, PRaTT & WHITNEY 
AIRCRAFT gear tolerances have 
been Perkins’ standards . . . for 
commercial gears as well as air- 
craft. Such precision pays off in came nara Ha Fg 
longer wear, greater efficiency, lustrating Perkins cus- 
lower maintenance cost. That type ; tom precision gears 


of precision can pay off for you, -_ Pic org _ 


yours on request. 


This Handy Gear Cal- 
culator, easy to use, 


MACHINE AND GEAR CO. 


Dept. 54 West Springfield, Mass. 
Telephone: REpublic 7-4751 


Circle 100 on Reader-Service Card for more information 








— 


























L Faia 




















“CUSTOMEERED™ 


ae / 


OHIO RUBBER IS THE 
GOOD SOURCE 
FOR THE OEM! 


ACROSS THE BOARD in industry, 
ORCO IDEA PARTS offer the de- 
sign engineer product quality evolved 
from Ohio Rubber’s years of expe- 
rience in supplying ““Customeered”’* 
components for outstanding original 
equipment manufacturers nationwide. 


ORCO CUSTOMEERING?* is geared to 
cut production costs—to deliver a 
better part. And it goes to work for 
you as soon as performance require- 
ments are checked, a materials recipe 
is formulated, expense-shaving design 


88 











COMPONENTS BASIC TO INDUSTRY” 


ORCO IDEA PARTS 
shape up OEM designs-—profitably! 


modifications, if necessary, suggested. 
The full scope of ORCO integrated 
design, research and practical in- 
genuity in custom-manufacture of 
rubber, synthetic rubber, silicone 
rubber, polyurethane, and flexible 
vinyl components is focused on your 
component. 

ORCO CAPACITY Offers the facilities 
of four modern plants. These include 
design, building, and maintenance of 
precision molds and dies . . . perma- 


nent bonding-to-metal . . . compres- 
sion and transfer molding 
extruding of all shapes, sizes, and 
types . . . complete laboratory facili- 
ties . . . statistical quality control. . . 
coordinated production control. 
SUGGESTION — send 

for ORCO Bulletin 715 

for the complete 
money-saving story of 
“Customeering”’. It’s 

yours for the asking! 


*Trademark of The Ohio Rubber Company DE-160 


THE Onto Russer ComMPANY 


General ortices WILLOUGHB ¥, QHIO « wiienai2-0500 
A DIVISION OF THE EAGLE PICHER COMPANY 
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IDEAS IN 
THE NEWS 


VIEW of acoustic testing 
speakers are 


BAFFLE-ROOM 
facility. Forty-eight 
“woofers’’. Sixty-four trumpet-shaped speakers 


circular 


are midrange speakers, but are termed “tweet- 
ers” because they are of highest range em- 
ployed in installation. 


@ SOUND, produced by what is claimed 
to be the world’s largest “hi-fi set” is 
used to prove the reliability of aircraft 
and missile parts by the Arizona Div., 
Goodyear Aircraft Corp. The set’s cap- 
ability ranges through frequencies from 
37 to 10,000 cps. 

“Noise” is generated by passing elec- 
tric current through a Zener diode. A 
technician controls the frequency spec- 
trum of the noise from an instrument con- 
sole and adjusts it to conform to the test 
in progress. Adjoining the control panel 
is an analyzer that permits the operator 
to verify the type of sound, its frequency 
in cycles and its level in decibels. 

The test item is suspended within the 
inch-thick duraluminum walls of the test 
chamber on a rubber shock cord. A “sink” 
is bolted in place behind the chamber. 
The sink is a box filled with sound-baf- 
fling wedges of spongy urethane foam 
rubber that reduces the noise to levels 
bearable to ear-muffed technicians with- 
in the testing laboratory. 

In addition to two square testing cham- 
bers, there is also a reverberant chamber, 
resembling a submarine. In this, objects 
are suspended in the 6-ft-dia as they are 
in the other chambers. Sound is fed into 
the tank through a side opening. 

The curving walls of the tank permit 
technicians to carry out tests entirely 
different from those performed with the 
other two testing chambers. Sound enter- 
ing the tank bombards the test subject 
time-and-again as the sound reverberates 


through the chamber. 


e 
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STEEL HUB 

SPROCKETS for single 

or multiple width chains, 
completely machined to 
the highest standards 


Cullman Sprockets and Roller Chains 


You can be sure of meeting virtually every 
power transmission requirement with 
CULLMAN SPROCKETS AND ROLLER CHAINS — 
a complete selection of types and styles de- 


veloped from almost 70 years’ experience. 
Need specials? Here too, Cullman can serve 
you by manufacturing to your specifica- 
tions. A national network of distributors 


and sales engineers, backed by regional 
warehouses, is always ready to serve you. 


Whe CL won 


1344 Altgeld Street - Chicago 14, Illinois -« BUckingham 1-2800 


G2IP-MASTER 
SPROCKETS 
all steel construction 
hardened teeth in pinion sizes 
interchangeable hubs 
and bushings 
STEEL PLATE 
SPROCKETS 
for single or multiple width 
chains can be supplied plain 
with drilled or tapped holes 
counterbored or split 


WRITE 


today for free Cullman 
literature get assistance 
on your power 
transmission problems. 


FACTORY WAREHOUSES AT 
821 South Santa Fe Ave 
Los Angeles 21, California 
2618 Carnegie Avenue 
Cleveland 15, Ohio 
205 North 11th Street 
Tampa 2, Florida 


Koller Chain Drives ance 1893 
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The specialists at General American’s 
Kanigen plant in Sharon, Pennsyl- 
vania can deposit an even coating of 
hard nickel alloy on most ferrous 
metals in common use. Regardless of 


IF YOU CAN 
SHIP IT 


process involving no electric current, 
it works equally well on simple or 
complex shapes and on small or large 
surfaces. Thickness uniformity of 
the coating is independent of part 


how high, wide or heavy the object WE CAN PLATE iT! complexity or size. 
is, if you can get it to Sharon, we NO MATTER WHAT THE SIZE Only General American and its 


can plate its interior. authorized licensees around the world 


Before General American developed OR SHAPE OF YOUR PRODUCT, can show yo. how Kanigen coating 
Kanigen coating, it was next to im- IT CAN BE COATED BETTER ™2” improve your product. The 
® 


possible to deposit an even nickel Kanigen process is protected by 


plating over very large surfaces or on WITH KANIG EN more than 30 separate patents. For 


many complex shapes. Since Kanigen detailed technical literature, write 


nickel plating is purely a chemical NICKEL ALLOY for bulletin No. 561. 


Kanigen Division 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street, Chicago 3, Illinois Offices in principal cities 
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@ THREE BASIC BIOPOWER DEVICES, con- 
verting “life-energy’ into usable electric power, 
have been built by Magna Products, Inc., Santa 
Fe Springs, Calif. The devices have been in oper- 
ation for more than one year. 

The first device is a biobattery that utilizes 
natural minerals and organic matter contained in 
ordinary sea water. Billions of bacteria consume 
these nutrients, producing an electrical potential 
between the poles of the battery. 

The second type is the biofuel cell utilizing 
organic matter and air; the third, and possibly 
the most exciting type, is a biosolar cell which 
makes use of photosynthetic organisms that con- 
vert solar energy directly into electricity at effi- 
ciency levels that ultimately may be far above 
those achieved by any other known device. 

The devices are already generating sufficient 
power to operate radio beacons, signal lights or 
other apparatus at sea. They demonstrate the 
feasibility of an entirely new technique for gen- 


erating power. 


@ ELECTRONIC SPACE-RADIATION  DE- 
TECTOR permits three-dimensional tracking of 
cosmic rays. The detector demonstrates the prin- 
ciples of a multiplate spark chamber system, 
which is said to permit faster tracking than other 
detectors such as the “cloud” and “bubble” 
chambers. 

The spark chamber consists of a set of parallel 
Alternate 


plates are connected to opposite sides of a high- 


conducting plates in a gas atmosphere. 


voltage pulser which produces a potential of about 
10,.000v between When a 


charged particle passes through the gas between 


each pair of plates 


the plates, it ionizes the gas atoms along its path. 
high-voltage pulse is applied between the 
plates shortly after the passage of the ionizing 
particle, the ionized path acts as a nucleus for the 
formation of a localized spark that jumps from one 
plate to the next. The sparks can be observed 
visually. 
Paul Moore Re- 


search and Development Center of Republic 


The detector was built by the 


Aviation Corp. 


WAR TERMINATION INVENTORIES 


|S ong fe) ilo ( g : 


WRITE OR WIRE FOR INFORMATION ON OUR 
COMPLETE LINE OF SURPLUS ELECTRONIC 


COMPONENTS. ALL PRICES NET 
PASADENA, CALIFORNIA 


SIMPLE DIFFERENTIAL 
WITH BALL-BEARING 
SUN GEARS 


The 1:1 reverse ratio 
spur geors ere 48-tooth, 
32 pitch brass with 
3/16 aveilable face. 
On one side, the sheft 
is 23.64" dia. for 
11/16” and hes @ pin hole, then increases in 
die. to .377” fer the remaining 3/16” of length. 
On the other side, the sheft is .377 die. ¥,” Ig. 
2-13/16" dic. is required te clear the 
Stock no. Aé-115 each $15.00 


SIMPLE DIFFERENTIAL WITH SPACED-OUT 
SUN GEARS 


1:1 reverse ratio spur gears 
ore aluminum, 3/32” face, 32 
pitch, 32 tooth on one side, 
48 tooth on the other. The 
body is ¥%,” thick, but the sun geors are spaced 
out so thot they are 1'/,” apart. ,” dia. shaft on 
each side is 23/32” long. OA length 3%”. Re- 
quires 1-23/32” dia. to clear the body. 
Stock no. A6-124 eoch $4.50 


HONEYWELL VERTICAL GYRO 
MODEL JG7003A-1 








115 volts, 400 
cycles, single 
phase, 35 watts. 
Pitch and roll 
potentiometer 
pickoffs 890 
ohms, 40 volts 
max. AC or DC. 
Speed 20,000 
rpm, ang. mo- 
mentum 12,500,000 
gm-cm 2/sec. Erec- 
tion system 27 VAC, 

400 cycles, time 5 min. to ¥,° 
Weight 5.5 Ibs. Price $35.00 each 


DIRECTIONAL GYRO 


Mfg. Sperry Port #656519 
115 VAC 400 N 3 phase 


$35.00 ec. 








8-DAY 
ELAPSED-TIME SURPLUS 
AIRCRAFT CLOCK 


Here's an accurate time-control 
center that lil help you win your 
next rallye. It not only tells 
you the date ond time of day 
right to the second, it's a stop 
wotch thot gives you elapsed 
time in seconds, minutes, and 
hours! The 24-hour clock simplifies adding and 
subtracting elapsed time for your navigator. Manu- 
factured by Elgin Watch Co. to exacting military 
specifications, it will remain accurate in spite of 
rood bumps and vibrations. Uses no electrical con- 
nections. Does the job of high-cost equipment 
Jeweled/Sweep Second Hand/Luminous Hands and 
Numerals/25-Hour Dial/Black Face and Plastic 
Case/3'," Mounting 
Cost the Government $185.00 
Only $39.95 Postpaid 





Part #653265, Motor 
115 volts, 3 phase, 4 
8 wotts, 20,000 
3-minvte fvnup, synchro pickofts, roll 
» pitch 85°. Synchro excitation 26 volts, 
eye 150 m.a. Vertical eccuracy +th*. 
3% tbs. Approx. dim. a L., 4%" 
wa * ice ‘$35. 00 


SALES CO. 


2176-E East Colorado St. 


F.O.B Posadeno 8, Colifornia 


MUrray 1-7393 


VARIABLE SPEED BALL DISC 


(All Shefts 
INTEGRATORS , Ry 
No. 145 Forward & Reverse 2'/,”-0-2'/,. 
shoft spline gear 12 teeth 9/32” dic. 
Ovtput shoft 15/64” die. x 15/32” long. Contre! 
shaft 11/32” x %” long. Cast aluminum cen- 
struction. MPProx. size 3” «x 
x 24," $17. 
No. 146 Ferward & Reverse 4-0-4. 
Input sheft 5/16” dic. x %,” 
—— Ovtput sheft 15/64” dia. 
9/16” eng. Control sheft 
11/64" dia. x 11/16” long. Cast 


, $10: 50 ea. 





size 4,” x 4Y,” 


SMALL DC 
MOTORS 





(approx. size 

over 3%,” 

x 14,” dia.: 

5067043 Delco 12 VDC PM 1” x 1” x 

10,000 rpm. $7.50 
5067126 Delco PM, 27 VDC, 125 RPM, 

Governor Controlled 15.00 ea. 
5069600 Delco PM 27.5 VDC 250 rpm 12.50 
#£5069625 120 rpm, 
ernor controlled 
5069230 Delco PM 27.5 VDC 145 rpm 
5068750 Delco 27.5 VDC 168 rpm w. broke 
5068571 Delco PM 27.5 VDC 10,000 rpm 

(Ix1x2”) 

5069790 Delco PM, 27 VDC, 100 RPM, 

Governor Controlled 15.00 ec 
25069800 575 rpm, mfr. Delco, 27 VDC, PM 
reversible governor controlled, equipped with 27 
VDC clutch $17.50 
5072735 Delco 27 VDC 200 ‘rpm ‘governor con- 

trolled 15.00 
SBAIOA118 GE 24 VDC 110 rpm 10.00 
5BAI0AJ37 GE 27 VDC 250 rpm reversible 10.00 
SBAIOAJ52 27 VDC 145 rpm reversible 12.50 
5BAI0AJ50, G.E., 12 VDC, 140 rpm 15.00 
SBAIOFJ4018B, G.E. 28 VDC, 215 rpm, 

10 oz. in., 7 amp. contains broke 15.00 
SBAIOFJ421, G.8. 26 VDC, 4 rpm, reversible, 

6 or. in., .65 amp 15.00 


400 CYCLE PM GENERATOR 


115/200 volts A.C. 1- 
or 3-phase, 200 watts 
4,000 r¢.p.m. Approx 
dimensions: 4%/,” dia.; 
3” long; Y%,” shoft, 
AN connector. $75.00 


oe 











GENERAL ELECTRIC AUTO PILOT DIRECTIONAL 
“a8 GYRO INDICATOR 

and CONTROL UNIT 

Mod. 8K63AC. 115 volts, 

400 cps, 3 phase, 40 


wotts. Has settable in- 
duction pick-off. $10.00 





MINNEAPOLIS-HONEYWELL RATE GYRO 
(Control Flight) 


Part no. JG7005A, 115 
volts A.C., 400 cycle, 
single phase potentiom- 
eter take off resistance 
530 ohms. Speed 21,000 
t.p.m. Angular momen- 
tum 2¥, million, CM?*/ 
sec. Weight 2 ibs. Di- 
mensions 4-7/32 x 
3-29/32 x 3-31/64. 
Price $22.50 





SELSYNS- 
SYNCHROS 


ND 
~“ 


ICT cont. Trans 90/55V 60 cy 
1DG Diff. Gen. 90/90V 60 cy..... 


4 Gen. 115V 60 cy 
HOG 


Her , 

1SF Syn. “Mtr. 115/90V 400 cy.. 
23TR4 torque receiver 

23TR6 torque receiver 

23CT6 control transformer 
23CX6 control transmitter. . 
23TX6 torque transmitter 

7D0G differential generator 

2J1F1 Gen. 115/57.5V 400 cy. 
2J1F3 Gen. 115/57.5V 400 cy.. 
2J1FAl Gen. 115/57.5V 400 cy.. 
2J1G1 57.5/57.5V 400 cy 

2J1H1 Diff. Gen. 57.5V 400 cy 
2J5D1 Cont. Trans. 105/55V 60 cy 
2J5F1 Cont. Trans. 105/55V 60 cy 
235H1 Gen. 115/105V 60 cy 


GIGS wwwSsn SS See RSLSEssE’ 
Ssssssss 


SSSSSSSSSsssssssssssssssssessy 


5G Syn. Gen. 115/90VAC 60 Aad 
5HCT Cont. Trans. 90/55V 60 
5SDG Diff. Gen. 90/90V 400 ma. 
6DG Diff. Gen. 90/90V 60 cy. ises 
6G Syn. Gen. 115/90VAC 60 cy.........-- 
7G Syn. Gen. 115/90VAC 60 cy 
(56701 Type 11-4 Rep. 115V 60 cy....... 
C69405-2 Type 1-1 Transm. 115V 60 cy.... 
C69406 Syn. Transm. 115V 60 cy.. 
C69406-1 Type 11-2 Rep. 115V 60 cy. 
C78248 Syn. Transm. 115V = cy. 
C78410 Repeater 115V 60 « 
FPE 49-7 Diehl servo motor, "15 volts, 

60 cycle, 10 wotts 


400 CYCLE, 3 PHASE GENERATOR 


BY MASTER ELECTRIC _ AG, frome 364Y, 
7.5 kw, 3428 rpm, pf 
.95 Stor connected 
120/208 3 phase, 22 
omps. Delta connected 
120 volt — phase 
6 amps. Self excited. 
Complete with control 
box, voltege regulator, 
AC voltmeter and fre- 
quency meter. Shoft 1” 
die., 2” long; overall 
dim. of unit: 2176x18"x 


SRSLSSSSES 


8 8588385 
} 





Price $395.00 each 


SENSITIVE INTEGRATING. GYROS 
This is the famous HIG Gyro 
which is being used in missile 
guidonce systems, radar stabi- 
lization and fine control sys- 
tems. Government cost ap- 
proximately $1500. 

PRICE $50.00 


400 CYCLE PM GENERATOR 
Migd. by T K M Electric Corp. 
Model 2A-12 
120/208 volts, 400 cycle, 1 of 3 phase, 1 kva, 
pf 0.8, rpm 8,000. Approx. dim. 6” x 5¥,”. 
Internal spline drive. Price $100.00 


SCHWEIN REMOTE B 
CONTROL DUAL GYRO 


Type 45600 free and 
rate gyro. Contains 
two 28VDC constant 
speed gyros . . . ver- 
tical and horizontal. 
Both gyros exceed 
30,000 RPM. Size: 8” 
x 4%,” x 4". Com- 
plete with metal cover. 
PRICE , $15.00 














DIRECTIONAL INDICATOR, TYPE C5C 


Mfgr. Summers Gyro- 
scope Company. 115 
volt A.C., 400 cycle, 3 
phase. Contains direct 
reading gyro with cag- 
ing mechanism, and 
power failure indicator 
Hermetically sealed 

5” dial, 0 to 


Circle 105 on Reader-Service Card: for more information 





A FEW OF MANY POSSIBLE RIVETING 
HEAD POSITIONS THAT CAN BE USED 


S 


ia 


i 


Rotating fixture 
showing suggested 
arrangement of riv- 
eting heads. 


Riveting heads can 
be positioned for 
fastening on flat or 
curved assemblies. 


Conveyor Belt per- 
mits multiple set- 
ting on both sides of 
an assembly. 





Sliding fixture used 
for riveting 2 sides 
of an assembly. 


AUTOMATE RIVET SETTING 


for new low costs 


For years assemblies made of metal and non-metal or a combi- 
nation of both have been fastened most economically with semi- 
tubular rivets. And now even lower costs are possible with the 
thin-nose riveting heads designed by Chicago Rivet. These heads, 
pneumatically operated but electronically controlled, can be 
grouped in clusters on one or more planes and will set rivets as 
close as 'i«" apart. Automation, thru rotating sliding or continu- 
ous belt feeding and riveting stations, is possible. Riveting heads 
may be repositioned and used again on new assemblies. 


CUSHIONED RIVETING REDUCES BREAKAGE 
A pneumatic riveter upsets the rivet with a squeezing action 
which minimizes breakage and automatically compensates for 
slight variation in assembly thicknesses. 
The suggestions of Chicago Rivet fastening specialists, will prove 
most helpful. Call them—no obligation. 


AIR-POWERED RIVETING CATALOG 
contains description and specifications of 
8 single and multiple riveters—also rivet 
setters designed for aut tion. 

RIVET CATALOG describes 1388 stand- 
ard tubular and split rivets and 25 single 
and multiple motorized automatic rivet 
setters. 


Kiet % MACHINE Co. 


961 So. 25th Ave., Bellwood, Ill. (Chicago Suburb) - Branch Factory: Tyrone, Pa. 
Circle 106 on Reader-Service Card for more information 
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IN THE NEWS 


Transmitter and voltage regulator 


Receiver 


Signal box 








@ TRANSISTORIZED INSPECTION’ UNIT 
automatically. checks logs for stray metal parts. 
Logs pass through an electromagnetic coil. Pres- 
ence of ferrous or nonferrous pieces in the wood 
triggers a relay and an alarm device. 

Coils are sheathed in lightweight concrete or 
glass-fiber-reinforced plastic. Cross-sections may 
be round or oval; for flush installations, a flat 
version is also available. Preferred mounting is 
ona raft which follows the water level and season- 
al changes in the entrance to the log holding pond. 
Size of the 
roughly one-hundredth of the coil diameter; min- 


smallest ferrous piece detected 


imum size for copper or aluminum is twice as 
large. 

Minimum interference-free sensitivity has a 
radius equal to five times the coil diameter for 
moving metal components such as sawblades. 
Coils may be located up to 165 ft away from the 
receiver. 

Coils are balanced at the receiver and operate 
under + 15 percent line voltage variation, + 10C 


temperature variation. The unit uses 200—250w 


from a 220v, 50-cycle line. Transmitter frequency 


is synchronized with line frequency, which 
should be constant within + 1 percent. 

Logs are passed through the coil by a rubber 
conveyor. A 32-inch-dia coil handles 500 to 1000 
10-inch-dia logs per hour. 

Signals arriving at the alarm box optionally 
set off a bell, horn, buzzer or lamp. These signals 
cause log to bypass the chute, stop the conveyor 
or trigger a paint spraygun for visual marking. 

Contaminated logs are segregated in an “iron 
pond”. Metal inclusions are pinpointed by a port- 
able detector and removed; remainder of log is 
salvaged for production. The detector is a fully 
transistorized unit using 4 standard 1.5v cells and 
weighs 7 lb with headphones 

Metal detector unit MD 113 T and portable 
detector M 213 are products of Valtion Sahkopaja, 
R.F.S. 


Leppavaara, Finland. 
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ACHIEVEMENT 


PRECISION 


Precision in design and manu- 
facture is not sufficient to put your 
product up in the PRECISION 
orbit. Precision in thought, result- 
ing im precision planning and or- 
a gah is also required. This 
aculty which underlies our crea- 
tive engineering, our craftsman- 
ship and our manufacturing skill 
is our greatest resource. To this we 
owe our leadership in the design 
and manufacture of precision elec- 
trical, electro-mechanicat and elec- 
tronic products for the modern, 
ever-growing fields of instrumen- 
tation and automation. 


Send for your copy of 
The Boehme Brochure, now! 
There is no obligation, 
of course. 


H.O.Boehme, inc. 
| Contractors, Designers, Manufacturers 
| of Precision Electrical, Electro- 
Mechanical and Eleetronic 
Equipment since 1917 

915 Broadway 
New York 10, N. ¥. 

Circle 107 on Reader-Service Card 
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CERROTECHNICS 222 inoney 


in Anchoring Punches 





in Punch Plates 





J 








Guided by die plate, punches are lo 
CERROTECHNICS the cated in oversize holes in punch plate 
technology of using Cap screws inserted into punch bases 
CERRO* ALLOYS to expe- through auxiliary plate hold punches 
dite industrial opera- while CERROMATRIX is poured. Cuts 
costs 50% to 90°. Send for full infor 
mation 


tions 











*T.M. Cerro Corp 


CERRO SALES CORPORATION 


SUBSIDIARY OF CERRO CORPORATION 
Room 1500, 300 Park Avenue, New York 22, N.Y. 
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LIMIT 
SWITCH 
ARM 


eI 


Mliacamitar 
Adjustment 


gives precise 
angular position 
of arm 
after switch is 
mounted 
@ Mounts on any Class 9007 Type AW limit switch 
@ Dial easy to read and set 
© Adjustment through full 360° 
e Arm lengths from %” to 3” @ Rugged construction 


Write for details. Square D Company, Dept. SA, 
4041 North Richards St., Milwaukee 12, Wis. 


SQUARE J) COMPANY 


wherever electricity is distributed and controlled 


Circle 109 on Reader-Service Card for more information 


@ EXPERIMENTAL DE- 
VICE will protect operators 
of optical equipment from 
nuclear flash blindness in 
the battlefield. The eye- 
protection mechanism can 
effectively close out the 
light from a nuclear flash in 
one ten-thousandth of a 
second. 

Lenses of binoculars and 
telescopes collect far more 
light than the human eye. 
Thus, the brilliant light of a 
nuclear detonation, although 
miles away, would be fun- 
neled into the retina of the 
eye, either severely damag- 
ing it or causing permanent 
blindness. 

Heart of the eye-protec- 
tion device is a_ stressed- 
plate shutter placed in front 
of the objective end of a 
pair of binoculars or a tele- 
scope. When a sensing de- 
vice detects a nuclear det- 
onation this shutter closes out 
the resultant flash with an 
effectiveness in excess of 1000 
to l. 

The stressed plate dente © 
is a nonmechanical device 
consisting of an ordinary 
piece of glass plate mounted 
between a pair of rigid 
beams. Placed at either end 
of the beams are stacks of 
piezoelectric drivers. Volt- 
age applied to these driver 
stacks causes them to expand 
or contract, depending upon 
the voltage polarity. This 
strain is transmitted to the 
shutter plate. Strain induced 
in the glass will change the 
state of polarization of a light 
beam passing through the 


shutter plate. 
Mounted between a pair 


of crossed or parallel polar- 
izers, the light beam will 
be modulated from full-open 
to full-closed. The eye-pro- 
tection device was devel- 
oped by Electro-Optical 
Systems, Inc., Pasadena, 


Calif. 








THE MOST PRACTICAL WAY 


. to check dimensional relationships such as 
hole location, taper, center distance, etc., is to 
gage with Air. 


The FEDERAL Air Gaging System com- 
bined with electric control does the job rapidly 
. . . embraces complete selection of building- 
block components . . . measures inside and out- 
side diameters, eccentricity and squareness — 
rapidly and economically . . . best system for 
otherwise inaccessible dimensions. 


Cut multiple-dimension inspection time in 
half with Modular Unit readout . . . single 
master “good” light indicates at a glance all 
checks within tolerance. . . “over” and “under” 
lights for each out-of-tolerance dimension . . . 
individual meters for direct reading. Designed 
for panel mounting — each unit compact, self- 
contained and quickly replaceable. 

















Ye 
SX 

















For complete specs, dimensions — the whole story 
— send for Catalog 60 AM. 


FEDERAL PRODUCTS CORPORATION 
1411 EDDY STREET, PROVIDENCE 1, R. I. 


Ad FEDERAL 7,,, 


FOR RECOMMENDATIONS IN MODERN GAGES... 
Dial Indicating, Air, Electric, or Electronic—for Inspecting, Measuring, Sorting, or Automation Gaging 
Circle 110 on Reader-Service Card for more information 
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__ SEIRCULAR PULLEY designed by LEONARDO DA VINCI, 1452-1519 








RIOTS 5 ACROSS INITIO EEE TRUBS IS 
THIS WELDMATIC WELDING HEAD IS 


USED TO PRODUCE MORE MODULES 
THAN ALL OTHER MAKES combined 


Here’s why— 
Fastest Follow-Up 


Model 1032 combines (1) near-zero iner- 
tia of lightweight electrode arm with 
(2) minimum friction (thanks to self- 
adjusting spring loaded linear raceways) 
and (3) low spring-rate driving force, to 
supply ultimate acceleration capability 
throughout the weld formation period. 
The vital combination of these 3 factors 
determines the resultant Weld-Schedule 
optimum “maximum-strength” area. 


Absolute Linear Electrode Movement 


Long linear ball-bearing raceways allow 
only perfect, non-wiping action— wiping 
action being a major contributor to 
mediocre welds. 


True Force Firing 

Patented, pure force-firing action is de- 
signed into the Model 1032. Weld energy 
is released to the electrodes only—and 
exactly--when the preset force is reached, 
regardless of setup configuration. 
Self-Adjusting Raceways 


‘Dual, linear ball-bearing raceways, 


For detailed specifications write: 





spring loaded for full compliance, com- 


pensate for wear, thermal effects, and 
normal dirt and provide absolute, lowest 
constant friction over full electrode arm 
stroke. 


Minimum Movable Mass 

All parts moving during follow-up total 
less than 4 ozs. Die-cast electrode arm 
and holder, with electroplated high con- 
ductivity interfaces, offer highest weld- 
ing efficiency yet lowest mass. 


Full Flexibility and Accessibility 
The head features full frontal 3-dimen- 
sional access with fully adjustable arm 
lengths. The head operates at any 
desired work position, either singly or 
in double head combinations. 


Full Line of Tailored Accessories Available 
Optimum production weld repeatability 
results through minimizing operator 
fatigue. Tailored accessories such as 
actuators, illuminator, magnifiers, riser 
assembly, horizontal adaptor, etc., pro- 
vide these results. 


WELDMATIC oe | UNITEK 
950 ROYAL OAKS DRIVE, MONROVIA, CALIFORNIA 
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IDEAS IN THE NEWS 


Ball cages 


Sliding shaft 


Ball races 


@ FLEXIBLE SHAFT for remote con- 
trol of linear motion slides between 
guide balls, minimizing friction loss, 
wear and maintenance. Satisfactory effi- 
ciency and reliability are obtained even 
with distances exceeding 20m (65 ft) and 
sharp bends. 

Two opposite rows of balls bear against 
the shallow-grooved faces of the flat 
shaft. Light perforated strips form the 
ball cages while curved rails form the 


ball races. The whole mechanism is in 





© DRIFT-FREE 


. .. Here is the ideal complete 

combination for dynamic torque 

and speed measurements. 

The “Tachlite” is also designed 
for many other applications in- 
cluding positive speed read- 
ings, machine demonstrations, 
and general laboratory work. 
Provides accurate and simple 


method of viewing objects under the stress of 
motion and reading of rotating dials when they 
form part of another measuring instrumer.t. 


WRITE for complete, 


informative literature TODAY! 


POWER 


Metal sheath 


Plastic coating 


a flexible sheath coated with polyvinyl] 
chloride to resist chemicals and mechan- 
ical stresses. 

Parts in contact with guide balls are 
made of stainless steel to provide long- 
lasting operating efficiency without lub- 
rication. Various models of this trans- 
mission cable are available, with simple 
or double shaft, for pushing and/or pull- 
ing forces up to 1000 kg (2204 Ib). The 
flexible shaft was developed by Flexiball 
Italiana SpA, Turin, Italy. 

C.O.L. 


( Strobe - 
Tachometer ) 





Suitable for measur- 
ing speed and “‘stop- 
ping motion’’ with 
P.1. No. 812 Photo 
Pickup or P.1. No. 813 
Magnetic Pickup, or 
any audio osciilator 











INSTRUMENTS, inc 


7352 North Lawndale Ave. * Skokie, Hlinois 
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Rivnuts’ provide vibration-resistant fastening 


B.F.Goodrich RivnutTs are used throughout mobile 
equipment which is subject to continual vibration and 
shock. Rivnuts can’t shake loose; provide strong nut- 
plates even in thin-gage metal. For your fastening prob- 
lems investigate RivNuTs —the first one-piece blind 
rivets with internal threads. 

For Rivnut Data Book write Dept. DN-11, B. F.Goodrich 
Aviation Products, a division of The B.F.Goodrich Company, 
Akron, Ohio. 


¥ 





B.EGoodrich | 


—————————— 


Rivnuts 
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THE NEW LOCK IN WASHERS! 





self-sealing 


NYLOGRIP DUBO LOCKWASHERS 


Unique, positive lock and seal action — when nut is tightened, “cold-flow”’ 
action of plastic washer results in perfectly tight seal. 

No loss of holding power — you can use rugged Dubo Lockwashers time and 
again. 

impossible to fit wrongly — fit perfectly every time because they are sym- 
metrical with no threaded parts, 

PLUS . . . excellent electrical properties . . . exceptional wear resistance . . . good 
shock absorption . . . resist corrosion, chemicals . . . non-flammable. . . high flexural 
strength. 

Especially useful for electrical insulation, or for control of electrolytic corrosion 


between dissimilar metals. 
WE'LL SEND YOU COMPLETE FACTS BY RETURN MAIL. JUST WRITE 


NYLOGRIP PRODUCTS ie 


567 Pleasant St., Watertown, Mass.-WA 6-0100 
NON METALLIC FASTENINGS OF ALL TYPES 
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chemical 


@ ANALYSIS of 
elements present on the 
surface of the moon may be 
accomplished by means of 
a nuclear technique under 
development at the Univer- 
sity of California, Berkeley. 
The project involves bom- 
bardment of the moon’s sur- 
particles, 


face by nuclear 


analysis of the resulting 
gamma radiation and trans- 
mission of the data back to 
earth. 

Research has shown that 
each of the various elements 
expected to occur on the 
moon, when bombarded by 
neutrons, gives off a unique 
form of gamma _ radiation. 
The ultimate goal is to de- 
35-lb 


package to be mounted ona 


sign a instrument 
moon rocket and to contain 
a small particle accelerator, 
a detector and analyzer of 
gamma radiation and shield- 
ing. Data from the detector 
and analyzer would be fed 
into the rocket’s central 
communications system and 


transmitted back to earth. 


METHOD 
high- 


@ PRACTICAL 
for producing large 


purity, high-density single 
crystals of tungsten has been 
developed by Westinghouse 
Lamp Div., Bloomfield, N.J. 
These crystals now are avail- 
able commercially. 

It is possible to grow sin- 
gle tungsten crystals as 
large as 10 inches long and 
0.22 inch in dia with a pur- 
ity of 99.9975 percent. Ultra- 
crystals are 


pure single 


ductile even at tempera- 
tures as low as minus 330F, 
allowing tungsten sheets 
3 ft long, 1/2 inch wide and 
thick to be 


rolled from a single crystal. 


5 mils cold- 


Zone-melting equipment, 


using the electron beam 
principle of heating, is used 


to produce the crystals. 


~ 


No padding required! Fiat, smooth faces of B&S pump parts mate perfectly, with nothing but 


a thin coat of shellac in between. Accuracy of clearances is not dependent on choice of gaskets. 


It is “ground-in’’ — and stays that way. 


Why do we leave the 
gaskets out of 
Brown & Sharpe Pumps? 


Gaskets vary in thickness — from 
piece to piece; with tightening ; with 
age. They often shorten the life of 
a pump, or undermine its efficiency 
— by throwing internal clearances 
out of whack. 

That’s why Brown & Sharpe 
takes the trouble to grind its pump 
housings to close tolerances ... to 
provide interchangeability without 
need for gaskets .. . to save a lot of 
trouble for you! 

Dependable? You bet! They go 
right on pumping, when other 
pumps have quit! Write for details. 
Brown & Sharpe Mfg. Company, 
Providence 1, Rhode Island. 


Extra-dependable B&S rotary gear pumps are 
used in every major industry. Pressures: to 
1000 psi — Capacities: to 175 gpm — Viscosi- 
ties: 32 to 50,000 ssu. 


Brown & Sharpe 
PRECISION CENTER 
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SAVE '/4 INCH 
WITH THIS NEW 
TINIEST 





GENERAL ELECTRIC 
GLOW LAMP 


Here’s an indicator light that’s only two-thirds the size 
of G-E glow lamps formerly available. Yet it lasts as long 
and has equal brightness. It’s available as a high bright- 
ness lamp (AIC) and a standard brightness lamp (A1B). 


This new General Electric glow lamp packs 5 mm 
electrodes into an M.O.L. of 14’. Its maximum diameter 
is .244’. It operates on standard line voltage, and because 
it uses a higher value resistor than a conventional glow 
lamp, it runs on half the current. This 42” long lamp, 
therefore, has a reduced total light output but because 
its brightness is not reduced, it is just as effective an 
indicator as other glow lamps in most applications. 


You can get this new glow lamp for less than 5¢ each 
in lots of 25,000. (Slightly more with a resistor attached.) 


For complete information write: General Electric Co., 
Miniature Lamp Dept. M-151, Nela Park, Cleveland 12, 
Ohio. Ask for Bulletin No. 3-1504. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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IDEAS IN THE NEWS 


@ MINIATURIZED ELECTRONIC 
COMPUTER, the size of a loaf of bread, 
is capable of performing calculations at 
the speeds of a room-sized computer. 
The computer was built to show how a 
new method of miniaturized computer 
construction makes it possible to shrink 


a commercial computer from room size 


FROM 


1Te ror 


to the size of a desk. 

The “digital differential analyzer” has 
5500 components housed in a space 
measuring 3 by 6 by 11 inches and a com- 
ponent density of 69,000 components 
per cu ft. The computer weighs 12 Ib and 
can perform 33,000 mathematical calcu- 


lations per sec. 


ONE OF TWO “LOGS” is 
partially removed. Logs con- 
tain central heat exchang- 
ers and rows of triangular 
“chips” which encase elec- 
tronic components. 


BANTAM SPEED CHANGERS 


RATIOS: 646 from 1:1 to 85184:1 
HORSEPOWER: 0.1 maximum 


TORQUE: 130 oz-in 


SPEED: 10,000 RPM maximum 
BACKLASH: 15’ maximum (Series 11) 
WEIGHT: 16 to 45 oz depending upon ratio 
BEARINGS: double, heavy-duty ball 


DELIVERY: 10 days 


A PART OR A PACKAGE 


Bantam speed changers are only one product in Metron’s :com- 
plete line of small speed changing components. Call on our egni- 
neers for design help with your speed changing or control problems. 
Tell us what results you’re after—what your inputs and loads are. 
We'll come up with an output package to do the job efficiently and 
economically. Send your prints today! 


METRON 


INSTRUMENT CO. 


Titeti on > 5310 So. Delaware, Littleton, Colo. PY 8-2537 DDD: 303 TWX: DN 194 
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HOW HI-LO’S CAM CONTROL 
GIVES GREATER VARI-SPEED 
EFFICIENCY 


SPRINGS FOR 
BELT 
CONTACT 
ONLY 


WEDGING BELT ALWAYS 
ACTION IN PROPER 
OF CAM ®Y___ tension 

ASSEMBLIES AND ALIGNMENT 











1+ Opposite wedging action of the 
exciusive patented cam and cam 
follower assemblies prevents 
pulley spread. 
Result: constant speed is main- 
tained at all times, even under 
overload conditions. 


Cam action also automatically 
compensates for tension and 
alignment. 

Result: belt is never under more 
tension than required by the load, 
always in proper alignment. 


Springs are not driving members 
but serve only to keep pulley 
faces in contact with the belt. 
Result: smooth and steady trans- 
mission of power, belt is never 
subjected to excessive spring 
pressure and lasts longer. 


Hi-Lo Pulleys described above are avail- 
able in standard V-belt series from frac- 
tional to 5 hp. (1750 rpm.), ratios to 2.6 
to 1 and in wide V-belt series from 1 to 
5 hp. (1750 rpm.), ratios to 
8 to 1. 
+ 

For full details on these and 

also Hi-Lo’s economy and 

high ratio lines request 

Bulletin H-61 on company 

letterhead. 


MANUFACTUREL 


HI-LO MANUFACTURING COMPANY 


AFFILIATE OF 


Lovejoy Flexible Coupling Co. 


4962-H WEST LAKE STREET, CHICAGO 44, ILLINOIS 








ROWS of triangular “chips”, containing electronic com- 
ponents, wrap around central heat exchanger to form 
son 9 
logs”. 


The packaging system, termed “Macro-Mod- 
ule,” has a finned heat exchanger as a central ele- 
ment in a “log” or row of triangular chips. The 
chips, approximately 3/8 inch thick and the height 
of a half-dollar, contain electronic circuitry and 
plug into a folding printed-circuit board. Addi- 
tional compactness is obtained by folding (or 
actually wrapping) the board holding the upright 
chips around the heat exchanger. The chips fit 
snugly between the fins of the heat exchanger. 
Two such rows of chips, each 3 inches square 
and 10 inches long, contain the circuitry, logic, 
memory and other working parts of the computer. 

The computer was built by Burroughs Corp., 
Detroit, Mich. 


MEETINGS 





University Park,Pa. METAL JOINING SYMPOSIUM 


Dec. 11-13 The Pennsylvania State University 


Denver, Colo. ANNUAL MEETING & EXPOSI 

Dec. 26-31 PION OF SCIENCE AND INDUS 
I'RY., American Association for the 
Advancement of Science, Denver 
Hilton Hotel 


Las Vegas, Nev. REGIONAL ANNUAL MEETING, 
Dec. 27-28 American Society for Engineering 
Educations 


Detroit, Mich. ANNUAL AUTOMOTIVE ENGI 

Jan. 8-12 NEERING CONGRESS AND EX 
POSITION, Society of Automotive 
Engineers, Cobo Hall 


Philadelphia, Pa. NATIONAL PLANT ENGINEER 
Jan. 22-25 ING & MAINTENANCE SHOW 


Convention Hall 





FLEXIBLE SHAFTS 


Solve space problems in power seat 


Here’s why Chrysler Corporation uses flexible shafts in its 
six-way motion, power operated seat adjuster: 


1. SPACE ECONOMY .... “flexible shafts provided 
means to transmit power from a single electric motor, with- 
out compromising seat design.” 


2. REDUCED STRESSES ... “flexible shafts act as tor- 
sion bars to reduce motor armature stresses induced when 
the mechanism was stopped or stalled suddenly.” 


3. RELIABILITY ...“not a single shaft fatigue failure 
reported from the field to date.” 


4. LOW COST... “flexible shafts definitely represented 
savings without sacrificing design advantages.” 


Investigate for yourself how flexible shafts can solve many 
of your design problems and at the same time reduce costs! 


S. S. WHITE INDUSTRIAL DIVISION, 
DEPT. D 10 East 40th Street, N. Y. 17, N. Y. 


THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK 
New 4th Edition...Send for your free copy! 


KMbheite 


FIRST NAME 


IN FLEXIBLE SHAFTS 
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Hastings-Raydist, Inc 








Heinze Electric Co. 
WL 60 RN 60 500K 250 V. aw mann = 


30 
Howard Industries, inc. 
WL 65 RN 65 50 1 meg. 300 V. Hydraulic ete Co. 
WL 70 RN 70 50 1.5 meg. 350 V. 








idea! Inc. 


— 7 ote. Fastex Div. D oO R M E » 4 E R 


: Spiroid Div. 
Write for complete specifications and a list of distributors. Ward Leonard Elec- | industria! Retaining Ring Co. . : 
tric Co., 26 South Street, Mount Vernon, New York. paps Industrial Tectonics, Inc., Bearings Div I NW D VU s T R I E ~ 
3440 MILWAUKEE AVENUE 
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RESULT-ENGINEERED CONTROLS Lomb Electric Co. 
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Lovejoy Flexible Coupling Co., Hi-Lo Mfg. Co., 
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AMPCO 
metal 
MEETS 


THE 
AGID TEST 


A series of special copper-base alloys which resists the 
corrosive action of a wide range of acids and alkalies 
— withstands the action of abrasive solids in suspen- 
sion — resists cavitation-pitting. AMPCO® metal is the 
metal without an equal! Send today for free Bulletin. 


This deep-drawn bubble 
cap used in chemical 
plants and refineries 
represents a typical 
application of corrosion- 
resistant AMPCO metal. 


at 


AMPCO METAL, INC. Dept. 40K. Milwaukee 1, wis. << Ve = 
= ® 

West Coast Div.: Huntington Park, Cal. « Southwest Div.: Garland (Dalias County), Tex. 
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High Frequency 


INDUCTION 
HEATING 
EQUIPMENT 


for 


© BRAZING 
© SOLDERING 

© HARDENING 

© ANNEALING 

© MELTING 

© BOMBARDING 
© ZONE REFINING 


@ CRYSTAL 
GROWING 


¢ PLASMA TORCH 


ELECTRONIC 
TUBE GENERATORS 
Sizes: 1 Kw to 100 Kw output 

STANDARD UNITS 


Frequencies: 180 Kc t 
MEGACYCLE UNITS 

Frequencies: 3 Mc to 
DUAL FREQUENCY UNITS 

Freq 80 Ke to 60 
SPARK GAP CONVERTERS 
Sizes: 2 Kw to 30 Kw input 
Frequencies: 400 Ke tc ( 


t 3 


and 


w x 


LEPEL LABORATORY SERVICE 
ot waste FOR NEW LEPEL CATALOG 
Lepel HIGH FREQUENCY LABORATORIES, Inc. 


55th St. & 37th Ave., Woodside 77, N. Y.C 


Chicago Office for Sales & Service: 6246 W. NORTH AVE. 
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WANT TO 
CUT COSTS? 


USE DOA 


NAMEPLATES 


Brady self-bonding 5 mil alumi- 
num foil Nameplates cost far less 
to buy. BIG savings in application 
time — no heat, solvents, fasten- 
ers, or tools needed. Permanent 
debossed-printed. Any wording, 
trademark, illustration. Mounted 
on handy Dispenser Cards—easy 
to inventory . . . protect plates 
from damage and loss. 


Write today for cost-cutting facts and 
samples of Brady C/M Nameplates.* 


~» JOD00 <- 
751 W. Glendale Avenue, Milwaukee 9, Wis 


Manufacturers of Quality 
Industrial Tape Products 


©C/M Card Mounted is a Trademark of W.H.B.Co 


sy 
= ee 


SIL Y2V8 1794 <a 


O1 d¥tS-417 


JAOWIE 


WIGS In rei 


SUlvaye 


se 


Pressure-Sensitive 
Est. 1914 


SANA dy 
ISHS ve duis 
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GREATER TONNAGE PROTECTION AT 
‘ LOW COST WITH... 
S-A TOTALLY ENCLOSED 


HOLDBACKS 


ADVANTAGES 
Prevents disastrous reversal of heavily loaded belts 


during power failures. 
Engages without shock . . . Instantly holds . . . Instantly 


releases when power resumes. 
Eliminates feeder point flooding . . . protects men and 


equipment. 
Easily installed . . . Economical to purchase, operate 


and maintain. 
2 "se" to 12” bore sizes available. 
Stocked for immediate delivery. 


Request Catalog No. 557. 


STANDARD PRODUCTS DIVISION 
STEPHENS-ADAMSON MFG. CO. 
29 RIDGEWAY AVENUE ® AURORA, ILLINOIS 
PLANTS LOCATED IN: LOS ANGELES, CALIFORNIA 


BEARING 
PROBLEMS 
SOLVED 


Tec -Tonics 


For specific solutions to special bearing problems, circle 
the reader card now. Receive existing issues of timely 
technical bearing bulletins and be placed on our mailing 
list to receive all future editions. Typical subjects: 


LUBRICANTS FOR BALL AND ROLLER BEARINGS 
DRY OPERATING, HIGH TEMPERATURE BEARINGS 
OPERATING ROLLING ELEMENT BEARINGS IN VACUUM 
ALUMINUM BEARINGS * CRYOGENIC BEARINGS 


To obtain these free technical bearing bulletins 
now, circle the card or write: 


ca 
eve INDUSTRIAL TECTONICS, INC. 


Balls and Bearings: Customized in Any Quantity 





CLARKSDALE, MISSISSIPPI] © BELLEVILLE, ONTARIO 


Bearing Division / 18301 Santa Fe Ave./Compton _, Calif. 
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1001 USEFUL BUYS! 


7x50 BINOCULARS—TREMENDOUS BUY! 


War Surplus American-Made 

Big savings! Brand new! Crystal clear viewing—7 power. Every 
optical element is coated. An excellent night glass—the size 
recommended for satellite viewing. Individual eye focus. Exit 
pupil 7mm. Approx. field at 1,000 yds. is 376 ft. Carrying case 
included. American 7 x 50's normally cost $274.50. Our war sur 
plus price saves you real money 

Stock No. 1544-CD (Tax included) only $74.80 Pstpd. 
6 x 30 Binoculars—similar to above and a terrific bargain 


Stoek No. 963-CD .. (Tax included) $33 Pstpd. 





CUFF-LINK AND TIE-BAR THERMOMETER 
Smart, functional masculine cuff link and tie bar set featuring 
preeisely calibrated, silver plated, thermometers with single degree 
aecuracy tolerance. Fine unbreakable crystals and measuring range 
from 20 (degrees) F to +120 (degrees) F for the smartly groomed 
scientifieally inclined male. In matched sets, or available separately 
gift boxed and guaranteed 
Stock No. 1700- ., - Ferre $3.25 ppd. tax inel. 
Stoek No. 1701-CD Cuff Links $6.55 ppd. tax inet. 
Stoek No. 1702-CD Set of Clasps & Links $8.75 ppd. tax inel. 


SPECIAL PURCHASE—SAVE $7 ON THIS 
PROFESSIONAL MECHANICAL DRAWING SET 





| 


Made to Sell for $19.95—OUR PRICE ONLY $12.95 | 


Preeision-made for professionals, yet priced within 
low-budget range. We bought all available stock from 
one of West Germany’s famous instrument makers to 
bring you this super bargain. Every instrument real 
ehromium on brass—not brass nickel. Wonderful gift 
for anyone in need of drawing equipment. Set includes 
6” detail (Swede) pen; 6” divider; 6” hinged divider 
. with pen, pencil and extension; two 534” ruling pens: 
44” bow divider with center wheel, bow pencils with eenter wheel; and bow pen, al) 
preeision type; 414” eompass with peneil and pen attachment; spare parts box; 
screwdriver for adjusting extra lead box; polishing eloth. All metal parts rust free. Two 
flap velvet lined case. 

Stock No. 70,440-CD $12.95 Postpaid 


(Order by Stock No.—Check, M. O. or Open Account—Money-back Guarantee) 


FREE! Giant 160-Page CATALOG “CD” ™ 


OVER 1,000 SCIENCE-MATH-OPTICAL ITEMS for industry... | 
Many on-the-job helps . . . quality contro! aids! 160 pages — | 
hundreds of illustrations. Many war surplus bargains! Im- | 
ported instruments! Lenses, Prisms, Magnifiers, Telescopes, | 
Satellite Scopes, Microscopes, Binoculars, etc. Optics for in- 

dustry, research labs, experimenters, hobbyists, math learning 

aids. Write for FREE Catalog CD. e 


EDMUND SCIENTIFIC CO., Barrington, N. J. 
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INDEX OF 
NEW PRODUCTS 
AND LITERATURE 


NEW PRODUCTS 
MECHANICAL 


Accumulators, hydraulic 
Air inlets, double-bearing 
Compressors, miniature 
Filters, 1-micron 
Indicators, hydraulic 
Magnetic plugs 

Motors, stepping 
Overload protectors 
Pumps, servo-controlled hydraulic 
Rivets, insulated 

Seals, shouldered dynamic 
Seais, ‘Teflon’ and steel 
Solenoid valve pilot lights 
Torquemotors 

Valves, adjustable relief 
Valves, pressure relief 
Valves, selector 


ELECTRICAL 


Custom networks 

Heating elements, ‘sprayed-on” 
Lamps, two-filament 

Rectifiers, subminiature controlled 
Relays, solid-state 

Rheostat, miniature tapered-winding 
Switches, key 

Switches, SPDT reed 

Transistors, universal 


MATERIALS 


Adhesives, underwater 








YOU CAN THINK of 100 
IDEAL Propuct APPLICATIONS 


for The Circle E “4859 LATCH” 





A welcome development in a neat, modern-appearing 
latch with a unique time-tested action. “PADDLE 
LATCH” incorporates a long proven mechanical ac- 
tion which has met with outstanding acceptance in 
the automotive hardware field for several years. Its 
multiple merits can now be put to excellent use in the 
various O.E.M. fields. 

Bright nickel or plain finish. Installed with screws, 
rivets or by welding. For small doors, electrical panel 
boards. cabinets, lockers, etc. 254” x 2” Receptacle size. 
Write for detailed information and specifications. 


The EBERHARD MFG. CO. 
DIVISION OF THE EASTERN MALLEABLE IRON CO. 
2701 Tennyson Rd. Cleveland 4, Ohio 








Epoxy diluents 
Epoxy mixer packages 
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PHILADELPHIA 


THERMAL CONTROLS AND 
THERMOMETERS 


A half century of experience is back 
of every instrument we make. You get 
assured accuracy and long depend- 
able performance when you specify 
“Philadelphia.” Our specialized 
staff will be glad to discuss 
your problem in our field. 


SEND FOR CATALOG 


PHILADELPHIA THERMOMETER CO. 


4401 N. Sixth Si. © Philadelphia 40, Pa 


Circle 128 on Reader-Service Card for more information 


100 





fasteners 


by FASTEX 


Lock tight with just a quarter turn! 


Choose from three types: 

@ Q”-1 Fasteners for extreme loads 

© Q®-2 Fasteners for general industrial use 
© Q*-4 Fasteners for low-cost fastenings 


Write today for your free Quick Fast- 
ener booklet. Read about the advan- 
tages and applications of FASTEX® 
Quick Fasteners. Quick Fasteners are 
available in compliance with military 
spec. MIL-F-5591-A. 


bie 
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DIVISION ILLINOIS TOOL WORKS Inc. 
195 ALGONQUIN ROAD, DES PLAINES. ILLINOIS 


IN CANADA: SHAKEPROOF FASTEX 
DIVISION OF CANADA ILLINOIS TOOLS LTO 
TORONTO, ONTARIO 
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Increase 


bearing 
life up to 
ten times 


With New McGILL 


Heavy Duty (AGFROI® 
Cage Type Needle Roller Bearings 


You need CAGEROL bearing performance if higher 
speeds and increased misalignment have prevented the 
utilization of needle bearing load capacity in your appli- 
cations. CAGEROL bearings can deliver up to ten times 
more expected life where misalignment and increased 
speeds exceed the capacities of ordinary end guided needle 
bearings. McGill construction features tapered retainer 
pockets for balanced roller guidance, crowned rollers, and 
black oxide retainer finish. CAGEROL bearings are inter- 
changable with all heavy duty needle roller bearings — 
with or without inners in two bore sizes. 


engineered electrical products —> 


MoGILE’ 


Write for helpful 
Bearing Handbook 
No. H-62 
for complete data 


McGILL MFG. CO.,-Bearing Div., 203 N. LAFAYETTE ST., VALPARAISO, IND. 
Circle 130 on Reader-Service Card for more information 
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NEW INVISIBLE 
HINGES 


General Purpose Hinge 
Creates Flush Surfaces 


ST 


These hinges are completely 
hidden from view when 
door, lid or hood: is: closed. 
Makes possible ftush, abso- 
lutely smooth surfaces that 
greatly enhance. appearance 
and safety. Tapered~ body 
sections are precisian .cast- 
ings of a special zinc base 
alloy having atensilestrength 
of 47,000 pounds per square inch. Operates i in a 
180 degree arc which permits full opening. Lami- 
nated link construction reduces friction and permits 
hinges to operate freely and smoothly. Hinges are 
reversible and may be used right or left hand. 
Available for wood or metal application in a wide 
variety of sizes. 

SOSS MANUFACTURING COMPANY, Dept. 
DN-35, P. O. Box 38, Harper Station, Detroit 13, 
Michigan. 
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Foils, ‘‘Teflon'’-covered 
Gaskets, self-closing magnetic 
Lubricants, tungsten disulfide 


Silicone foam rubber 


EQUIPMENT 


Flexible torches, inert-gas 
Gloves, plastic disposable 
Heaters, component 

Meters, mobile radio frequency 
Preamplifiers, transistorized 
Receivers, dual-band radar 
Soldering irons, miniature 
Templates, roller-chain 


NEW LITERATURE 
MECHANICAL 


Accumulators, 


ELECTRICAL 


Supplies, power 
Wiring, electrical 


MATERIALS 


Alloys, brazing 
Ceramics, high- temperature 


EQUIPMENT 


Counters, instrument 

Equipment, heating and air ‘conditioning 
Laboratory supplies and instruments .. 
Systems, fuel measurement 

Voice recorder, aircraft 


DESIGN AIDS 


Chart, textile fiber 

Data, industrial gas saben 
Glossary, optical terminology 
Mapmaking . 

Nomogram, gear size 


cylindrical 


INSIDE or OUT there is only one... 


EAL/V\ASTE 





AVAILABLE 
wit 
CONTACT 
SEALS 


Write for Catalog 454 
and Bulletin 359 
UNITS TO MEET EVERY REQUIREMENT 


Normal-Standord Standard 
Medium Duty Medium Duty LFT P uF 
PILLOW BLOCKS FLANGE UNITS FLANGE UNIT PILLOW BLOCK FLANGE UNIT 


SEALMASTER BEARINGS 
A Division of STEPHENS-ADAMSON MFG. CO. 
Ridgeway Avenue, Aurora, Illinois 


PLANTS IN: LOS ANGELES, CALIFORNIA @ ea et. MISSISSIPPI 
BELLEVILLE, ONTARIO @® MEXICO CITY, D. F. 
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AUTO-PONENT 


HYDRAULIC 
FULL FLOW VALVES 


Flow Control, Needle, Check, 
oes HYDRAULIC Power 
h Dial 


n Now 
available Aluminum for 3000 psi 


~ Pot. $2,841, 174 


A complete line: e”, 4”, 3%”, 2”, and 34”’ female Dryseal 
Pipe Sizes in all models and ane Equivalent Aeronautical 
Tube Sizes on special order. 

MINIMUM PRESSURE DROP AND POWER LOSS .. . Oversize 
ports and passages give maximum flow at minimum pressure 
drop, insure greater accuracy and response in hydraulic or 
large volume air cylinder control 

EASY FLOW ADJUSTMENTS under full pressure. Seal located 
at port to eliminate air or dirt traps. Gland structure equally 
effective on pressure of vacuum 

SENSITIVE, CHATTERLESS BALL CHECK .. . Patented design 
insures rapid ball movement to open or close at low differ- 
entials 

FORGED BODIES permit higher pressures with wide safety sive 
margins. Aluminum—3000 psi; Steel and Stainless Steel— 
5,000 psi. Pressure ratings based on better than 5 to 1 
Safety factor. Ali internal parts are Stainless. Write for 
Wlustrated catalog 


ag ’ peonmese 
By 


Hh wn ee Central 
wal a LU] 
TYPICAL APPLICATIONS bn 
TWO DIRECTION CONTROL 


ARROW INDICATES 
DIRECTION OF CONTROL er (Ay — 
Valve 


Pgn 


CLOSE CONNECTION 


beg 


Controlling Double 
Acting Cylinder 


Avia Poa [x ‘2921 GRANT STREET 
a BELLWOOD (Chicago Suburb) ILLINOIS 
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fe or Mode! 
po ge ed for 


co 


Mode! C Check Vaive 
& In-Ling Mounting. 


___ CLOSE CONNECTION 


Controlling Single 
Acting Cylinder 


wHy MONOPAK 
CARTRIDGES OUT-PERFORM 
OTHER PACKING UNITS! 

"a 


Pliable elastic cushion 
rings distort under 
pressure to 

create tighter 

seal. 


Exclusive Seal-Guard" 
Rod Wipers remove foreign 
particles from rod. 


Stiff metallic 
sealing rings 


@ Combines all essential packings, bearings and rod 
wipers in one complete package. @ Low friction co- 
efficient for longer service life. @ Tamper-proof, shock 
and burst-proof. @ Needs no machining—easily 
installed or replaced. @ Trouble-free; cuts machine 


down-time. 
Detailed literature on request. 


HYDRAULIC ACCESSORIES CO. 





ELECTRIC 
VIBRATORY 


MOTORS 


These three standard Syncro units deliver up to %” amplitude at 
14,400 strokes per minute. They're rated at 4, 3 and 2 amps full load 
at 115 vac. All feature a multiple torsion bar pivot bearing with no 
wear surfaces. Their sophisticated, trouble-free design has gained wide 


acceptance on sand- , 
SYNCIRO 


ers, saws, polishers, 
CORPORATION 


coin sorters, slicers— 
even peanut butter 
OXFORD, MICHIGAN 


spreaders. Why not 
test them on your 
vibrating power prob- 
lem? 
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suns ~4eTs DINGS po ir 


OMPANY 


Guaranteed-uniform cuts at high speeds 
call for DINGS safe, sure stops 


In automated cutting of billets, bars and structural shapes to 
extremely close tolerances, the conveyor must stop at precisely 
the right moment. That’s why Peerless Machine Company relies 
on Dings Magnetic Disc Brakes for the fast, safe, sure stops 
necessary for their new automatic cycling, high-speed band saw. 
Operating at 14 feet per minute in forward or reverse, this 
machine is guaranteed by Peerless to hold length of cut to 
+.003 of an inch. 


Dings Brakes are direct acting. Movement of the braking 
assembly is measured in thousandths of an inch, assuring 
instantaneous release and fast, positive stops. There are no 
mechanical linkages or levers . . . consequently no worn parts 
to cause inaccurate or slower stops. 


For your automated operations where fast precise braking 
is required, specify Dings Magnetic Disc Brakes. Call on 
Dings complete engineering service to help solve your specific 
brake problems. 


Write for Bulletin BK4006 


DINGS BRAKES, inc. 


A SUBSIDIARY OF DINGS MAGNETIC SEPARATOR CO. 


4710 West Electric Avenue 
@ Milwaukee 46, Wisconsin 


s 
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PLANS AND 


CROSS-SECTIONS 


‘Well... .back to the blackboard’ 


Wall-sized blackboards on which engin- 
eers can develop their designs are part 
of a new engineering design technique 
developed by TAB Engineers, Inc. A 
finished drawing is copied photograph- 
ically and the blackboard erased in prep- 
aration for a new project. 

The “Panoramic Design Technique” 
has been applied to the company’s de- 
velopment projects primarily to save the 
time normally needed to prepare detail 
and assembly drawings. It is estimated 


that projects using this technique have 


resulted in a 50 percent savings in both 
time and costs. 

Additional advantages include the 
ability to have many engineers work on 
a design at one time, the possibility of 
continued supervision and assistance 
and the difficulty of loafing on the job. 

Draftsmen who have mastered the art 
of sleeping while hunched over a draft- 
ing board will now have to learn to sleep 
standing up, perhaps hidden in a cloud 
of chalk dust. 


Push Me to Your Leader... 


Moon explorers in oversized space suits 
attached to four-wheeled carts have been 
proposed by A. B. Hazard of Aerojet- 
General Corp. The man-sized stroller 
would probably be powered by a fuel- 


cell system generating electricity for 


wares 
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individual motors at each wheel. Oxygen, 
water and electric power would be fed 
to the space suit through a 20-ft umbilical 
cable, which would permit short explora- 
tory walks. The space suit is large enough 
to allow the wearer to keep his hands 
inside if he wished, to eat and sleep and 


most important, to scratch. 
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NEW general- purpose LOCKNUT holds 
positively tight even after repeated 
on-off cycles . . . provides a ‘‘com- 
mercial” locknut in the “aircraft” 
quality range... offers strength with- 
out bulk for heavy-duty applications 


True to its name, the LOKON nut locks on a companion 
threaded member with a can’t-shake-loose grip . . . holds 
indefinitely against heaviest impact and vibration. Because 
the basic design allows adequate deformation of the “turret 
top” without overstressing any portion of the periphery, 
“LOKONS” are highly resistant to fatigue failure. And, 
through closely controlled heat treatment, a degree of elas- 
ticity is achieved which permits re-use time after time without 
significant impairment of the locking action. 


LOKON locknuts assemble fast and easy .. . start with finger 
spinning . . . tighten smoothly . . . lock at any point as soon 
as the threads in the elliptical section are fully engaged, and 
are readily removed without damage to the nut or mating part. 


Investigate LOKON at the first opportunity. Discover the 
many ways this major development in locknuts can save you 
time and cut costs. Test samples* and engineering data are 
yours for the asking. And, for prompt, off-the-shelf delivery, 
call your nearby Allen Distributor who carries full stocks of 
LOKON locknuts as well as dependable Allen hex-socket 
screw products. 


*Currently offered in sizes from No. 10 through 15”. UNC and UNF threads 
Other sizes available soon 








HOW ZOKON LOCKS 


The threads in the tapered crown of 
the nut are slightly distorted from the 
round. When assembled to a companion 
threaded member, this out-of-round con- 
dition causes the nut to resist free 
entry of the mating part. As the metal 
flexes in an effort to conform to the 
circular pattern of the male threads, 
friction on the flanks of the nut threads 
is increased. The compressive forces 
exerted as a result of this diaphragmatic flexing action produce 
a positive, powerful locking grip. 

















Only “LOKONS” offer aj| these extras 
all without EXTRA COST! 


ONE-PIECE, ALL-METAL CONSTRUCTION — The LOKON 
design requires no segments, inserts or other auxiliary lock- 
ing devices. 

HIGH-GRADE ALLOY STEEL — Heat treated to Re 26/30. 
Imparts tensile strength in excess of 250,000 psi and provides 
lasting spring tension for unlimited re-usability. 


CLASS 3B THREADS — Comply fully with specification 
MIL-S-7742 and H-28 Handbook. 


BUILT-IN FLANGE — Large-area bearing surface saves 
washer cost, speeds assembly, reduces indentation. Face of 
flange is held square with threads to insure even distribution 
of stresses throughout the flange and thread area. 


DIMENSIONAL ACCURACY — Allen “pressur-forming”’ 
processes control grain flow, hold tolerances to consistently 
close limits, and produce fully-formed hex corners for sure- 
grip wrenching. 

HIGH TEMPERATURE SERVICE — Performance is unaf- 
fected at temperatures to 550°F. 


MILITARY SPECIFICATIONS — LOKON locknuts fulfill the 
performance requirements of MIL-N-25027. 


THE ALLEN MANUFACTURING COMPANY © HARTFORD 1, CONN U.S.A 





PLANT AT BLOOMFIELD, CONN. ® WAREHOUSES IN CHICAGO, CLEVELAND, LOS ANGELES 


OR OVER SO YEARS, MAKERS OF FAMOUS ALLEN SOCKET SCREW PRODUCTS 
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COMPRESS AIR 


COMPRESS COSTS 
BETTER 


when you design-in C/R Sirvon* Piston Rings 


Here's how well they’re 
working now — for others: 


Case 1—JIn air: Two split Sirvon rings 
in one groove were used in a small port- 
able compressor under these conditions: 
speed 1725 rpm, stroke .352”, pressure 
75 p.s.i., output air temperature 100°F. 
No lubricant. After discontinuance of test- 
ing at 2000 hours, the rings were still in 
excellent condition, functioning perfectly. 
Other applications require only a single 
ring. 

Case 2—Jn oil: A leading farm equip- 
ment manufacturer has tested and ap- 
proved C/R Sirvon solid rings for a 
hydraulic application at pressures up to 
2000 p.s.i., and shock pressures to 2500 
p.s.i. in fluid equivalent to S.A.E. #10 
oil. (Rings have been applied in special 
cases under pressures up to 8000 p.s.i.) 
Consider these advantages 
Right now Sirvon rings are permitting 
important cumulative economies in pneu- 
matic and hydraulic units for both manu- 
facture and user. 


1. Sirvon rings can run bone-dry where oil 
might contaminate the system. 

2. Friction loss is greatly reduced by the 
low coefficient of the base resins. 

. Low-friction Sirvon rings greatly in- 
crease service life — eliminate cylinder 
scoring. 

4. Piston design is simpler, less costly. 

5. Ring installation is simple, assembly 
costs less. 

6. Leakage is reduced. 

Further, Sirvon rings are practicable for 

use in almost any air, gas, or fluid medium. 

They are inert to all commercial chemicals 

except hydrofluoric acid and molten alka- 

lies, and will operate at temperatures from 
400 to +500°F. 


Why c/R Sirvon Piston Rings? 
Because Chicago Rawhide is already an 
acknowledged leader in the field. C/R has 
experience in the complex technology re- 
quired for compounding, molding or ex- 
truding piston rings with correct thermal 
stability, wear resistance and dimensional 
accuracy. In short, C/R knows how — 


now — and is producing dependable rings 
in large quantities for major users. C/R 
Sirvon engineers will welcome the oppor- 
tunity to work with you. 

Free sample: Tell us the size ring you 
would like to see. We'll send you a free 
sample Sirvon ring in that range. No obli- 
gation, of course. 


*"SIRVON" C/R's trade name for fluorocarbon resin based compound 
In this case the base was “Tefion” (Du Pont Registered T 


CHICAGO RAWHIDE 
MANUFACTURING COMPANY 


1211 Elston Avenue * Chicago 22, Illinois 
Offices in principal cities 
See your telephone directory 
in Canada: Chicago Rawhide Products Canada Ltd., 
Brantford, Ontario 
Export Sales: Geon International Corp., 
Great Neck, New York 
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